
From: Granger, Michelle
To: Cummings, James
Subject: FW: Addendum No. 1, Draft RAWP, OU3 RA, PVGCS Site
Date: Monday, October 28, 2019 9:38:00 AM
Attachments: 20191024_Cover Letter_RAWP Addndm No 1+RTC-FINAL.pdf

Hi, Jim-
 
As we discussed…here it is attached. I’m hoping to start my review later today.
 
Best,
Michelle-
 

From: Bruce Scott Kennington <bkennington@ramboll.com> 
Sent: Thursday, October 24, 2019 9:21 PM
To: Granger, Michelle <Granger.Michelle@epa.gov>
Cc: Hauber, Erin M CIV USARMY CENWK (US) <Erin.M.Hauber@usace.army.mil>; Bradley J. Brink
(Bradley.J.Brink@usace.army.mil) <Bradley.J.Brink@usace.army.mil>; Mumford, Fred
<Fred.Mumford@dep.nj.gov>; Stonestreet, Wendy E CIV USARMY CENWK (USA
<Wendy.E.Stonestreet@usace.army.mil>; rich.e.gajdek@usace.army.mil; patrick nejand
<patrick.c.nejand@usace.army.mil>; Neal F. Kolb P.E. (Neal.F.Kolb@usace.army.mil)
<Neal.F.Kolb@usace.army.mil>; Hidalgo, Luis (G&I) <Luis.Hidalgo@riotinto.com>; Gorm Heron
(GHeron@thermalrs.com) <GHeron@thermalrs.com>; Chris Thomas (cthomas@thermalrs.com)
<cthomas@thermalrs.com>; Scott Tarmann <starmann@ramboll.com>; Zizila, Frances
<Zizila.Frances@epa.gov>
Subject: Addendum No. 1, Draft RAWP, OU3 RA, PVGCS Site
 
Dear Michelle:
 
On behalf of Pechiney Plastics Packaging, Inc. (PPPI), the Primary Settling Defendant for the Remedial

Design/Remedial Action Consent Decree (CD)1, and Luis Hidalgo (Project Coordinator for OU3),
please see the attached cover letter and transmittal of Addendum No. 1 to the Draft Remedial
Action Work Plan for Operable Unit (OU)3 at the Pohatcong Valley Groundwater Contamination
Superfund (PVGCS) Site.  Also included in the attached are responses to additional requested
clarifications received from the Agency via e-mail dated October 17, 2019.
 
We look forward to addressing what additional questions as they may arise and transmittal of
Addendum No. 2 to the Agency (containing updated drawings for the surface treatment system
components and a revised Operations, Maintenance and Monitoring Plan) at the earliest
opportunity.  Please do not hesitate to contact me with any questions or if you would like to
schedule a technical call with us including the technical experts at TRS Group.
 
1 In the matter of United States of America v. PPPI (Civil Action No. 09-cv-05692) and United States of America v.
Bristol Myers Squibb Company, et. al. (Civil Action No. 13-cv-05798) effective March 11, 2015.
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1/2


October 24, 2019


Ramboll
333 West Wacker Drive
Suite 2700
Chicago, IL 60606
USA


T +1 312 288 3800
F +1 312 288 3801
www.ramboll.com


Ref. 1690008019-010


Sent via Electronic Mail and Aconex


Ms. Michelle Granger
Remedial Project Manager
Emergency & Remedial Response Division
United States Environmental Protection Agency, Region 2
290 Broadway, 19th Floor
New York, NY  10007-1866


ADDENDUM NO. 1 TO DRAFT REMEDIAL ACTION WORK PLAN
OPERABLE UNIT 3, POHATCONG VALLEY GROUNDWATER
CONTAMINATION SUPERFUND SITE, WARREN COUNTY, NEW JERSEY


Dear Ms. Granger:


On behalf of Pechiney Plastics Packaging, Inc. (PPPI) and Luis Hidalgo (Rio Tinto),
Project Coordinator for Operable Unit 3 (OU3), and pursuant to Section XI.A of the
United States Environmental Protection Agency- (USEPA) approved Statement of
Work (SOW)1 for OU3, the Consent Decree (CD)2, and the design for the selected
remedy identified in the USEPA Record of Decision (ROD)3 for treatment of soils of
Source Area A of OU3, Ramboll US Corporation (Ramboll) submits the enclosed
responses to comments received by the USEPA via electronic mail (e-mail) dated
October 17, 2019, provided as Attachment 1, Addendum No. 1 to the Draft
Remedial Action Work Plan, Operable Unit 3, Pohatcong Valley Groundwater
Contamination Superfund Site, Warren County, New Jersey (“RAWP Addendum No.
1”) enclosed as Attachment 2.


The enclosed RAWP Addendum No. 1 of Attachment 2 includes:


· Revised text to the Draft Remedial Action Work Plan (Ramboll, August
2019) (“Draft RAWP”) in redline/strikeout format (to illustrate the
proposed changes);


· Revised Table 1 (Drilling Sequence) to the Draft RAWP;
· Revised figures to the Draft RAWP, including Figure 3 (Project Organization


Chart) and Figure 8 (Revised RD/RA Time Schedule);
· Revisions to Draft RAWP Appendix B (Construction Quality Assurance Plan)
· Replacement of Draft RAWP Appendix G (HASP for Remedial Contractor)


with HASP for TRS Group, Inc.


Attachment 3 to this Addendum includes , a thermal heating model from TRS
Group, Inc. to replace the thermal model presented in Appendix B USEPA-
approved Final (100%) Design Report (Ramboll, April 2019).  Attachment 4 to this
Addendum includes revised subsurface drawings of the thermal conductive heater


1 Pursuant to Section VI. Paragraph 12.c(1) of the CD, USEPA approval of the OU3 SOW was
received on June 26, 2017.


2 In the matter of United States of America v. PPPI (Civil Action No. 09-cv-05692) and
United States of America v. Bristol Myers Squibb Company, et al. (Civil Action No. 13-cv-
05798) effective March 11, 2015.


3 USEPA Record of Decision – OU3 Study Area dated September 30, 2016.
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well field layout, well dimensions and well details to replace those of Appendix D of the USEPA-approved
Final (100%) Design Report (Ramboll, April 2019).


Should you have any questions concerning this submittal, please do not hesitate to contact us.


Sincerely,


Ramboll US Corporation


Bruce Kennington Scott Tarmann, PE
Principal Project Engineer


D  312 288 3834 D  262 901 0093
M  312 953 9965 M  262 853 9964
bkennington@ramboll.com starmann@ramboll.com


Enclosures:
Attachment 1 – Responses to USEPA Request for Clarifications Received by E-Mail Dated 10/17/2019
Attachment 2 - Addendum No. 1 to Draft Remedial Action Work Plan (Ramboll, August 2019)


Distribution:


New Jersey Superfund Branch, Office of Regional Counsel
United States Environmental Protection Agency Region 2
290 Broadway, 17th Floor
New York, New York 10007


Attn:  Frances Zizila, Attorney for Pohatcong Site


Cover letter + electronic files via Aconex


Fred Mumford, New Jersey Dept. of Environmental Protection
Cover letter + electronic files via
Electronic Mail


Joshua Watts, U.S. Army Corps of Engineers
Cover letter + electronic files via
Electronic Mail


Erin Hauber, U.S. Army Corps of Engineers
Cover letter + electronic files via
Electronic Mail


Bradley Brink, U.S. Army Corps of Engineers
Cover letter + electronic files via
Electronic Mail


Luis Hidalgo, Rio Tinto Cover letter + electronic files via Aconex


Jeff Armington, Rio Tinto Cover letter + electronic files via Aconex


Félix Miranda, Albéa Americas
Cover letter + electronic files via
Electronic Mail


Russ Gladd, Albéa Americas
Cover letter + electronic files via
Electronic Mail


Daniel Fortaney, Albéa Americas
Cover letter + electronic files via
Electronic Mail


Bruce White, Barnes & Thornburg, LLP
Cover letter + electronic files via
Electronic Mail
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Responses to USEPA Request for Clarifications
Received by E-Mail Dated 10/17/2019
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USEPA Question/Comment PPPI Response USEPA Response
Clarification, if applicable


PPPI Response to Requested
Clarification


October 8, 2019 Conference call
1. Aside from the TRS SOQ


provided (i.e., provided in
Appendix H of TRS’
September proposal), can
TRS provide their
experience or project
descriptions implementing
TRS’ patented TCH
technology, particularly with
the 6-inch diameter TCH
well borings and the TRS
FlexHeater® technology for
TCH?


TRS Group, Inc. (TRS) has unparalleled
experience in the vapor recovery in situ
steam generation.
This approach is nearly identical to
previous vapor recovery designs used
at Electric Resistive Heating (ERH)
projects, where vapor extraction
screens located above the electrodes
have been used to ensure vapor
capture. More than 100 ERH projects
that TRS has designed uses this
approach and we are very confident
that a sufficient influence will be
achieved to ensure adequate capture of
vapors throughout the heated soils.


As discussed in the SOQ
submitted to USEPA for TRS,
TRS employs world- renowned
experts in the application of
thermal treatment technologies
and as such thoroughly
understands the thermodynamics
and mechanisms required to
successfully heat and recover
chlorinated volatile organic
compounds (CVOCs) from low
permeable soils.
Adding thermal conductive
heating (TCH) to TRS’ thermal
treatment capabilities has been a
simple addition and logical
extension of our TRS’ existing
experience in successful


Given the relative newness of
TRS’s copper-nickel- nichrome
heaters and the support system
required to deploy heaters at
various angles, please keep
USEPA informed of adjustments
in approach that may impact
schedule.


The Agency’s request regarding
the TRS copper-nickel- nichrome
heaters is acknowledged.  PPPI
will keep USEPA informed of
adjustments or changes that
may have the potential to impact
the project time schedule.
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USEPA Question/Comment PPPI Response USEPA Response
Clarification, if applicable


PPPI Response to Requested
Clarification


implementation of over 100
thermal remediation projects.
TRS has developed its own
heater technology for TCH,
which has been thoroughly
tested in the laboratory, in field
demonstrations, and most
recently at a soil remediation
project completed in North
Carolina.


Versions of this resistive heater
are currently being deployed by
TRS for a large, 300-heater site in
China. Heaters with custom
physical support for installation at
angles are being tested and
proven at TRS’ warehouse in
Indianapolis, IN. In addition to this
experience, Gorm Heron,
developer and highly respected
expert in TCH, is the Chief
Technology Officer and lead
designer for TRS. Variable TCH
casing diameters have been used
in our industry for the past 20
years. TCH heater boring
diameters between 3 and 10
inches have been used.  The
proposed 6” boring size is
comfortably in the middle of this
range.


2. With the TRS design for the
TCH well with shorter
screened section limited to
the top of the heated zone,


TRS provides that the shorter well screen
coupled with the permeable sand placement
will allow for capture of steam and vapors
generated due to TCH. Please note that the


-- -
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USEPA Question/Comment PPPI Response USEPA Response
Clarification, if applicable


PPPI Response to Requested
Clarification


will this provide sufficient
influence to ensure
adequate venting of the
heated soils (i.e., compared
to the Cascade design
where the entire heated
section is screened)? What
is TRS’ experience with the
radius of influence in venting
soils using this design?


TCH wells at the top of the heater fans that
will extend beneath the building to the east
and beneath the floor of the Main
Production Area of the Albéa building will be
fully screened to ensure vapor capture at
the top end of the treatment zone.
This design is very similar to other TCH
designs where the vapors are extracted
near the top of the heated interval.


TCH remediation generates a thermal front
as a site is heated over a number of
months. This zone of heated soils increases
the vapor pressure of soil moisture and the
volatile organics present which provides the
driving force for movement of the vapor for
collection in the vapor extraction wells
(VEW) or “chimneys” that create the zone of
low permeability for collection of these
vapors. Additionally, as heat is conducted,
there is a reduction in moisture content
resulting in an increase in effective gas
permeability in the heated zone further
increasing the movement of vapors toward
the VEWs. The negative pressure applied to
the short screen embedded in the sand
within the TCH borehole will collect any
vapors adjacent to and within the well due
to the created pressure gradient.


3. There was concern
expressed by USEPA when
applying thermal treatment
in one Group of heaters,
while simultaneously drilling
heater fans immediately
adjacent to this heated zone.
Would there be any concern


With TCH and the amount of energy
imparted to the soils, four to five months will
be required to reach steam generation
temperatures. TRS will have completed
adjacent TCH fans long before there is any
chance for steam to be generated that
might impact drilling operations. Table 1 of


-- -
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USEPA Question/Comment PPPI Response USEPA Response
Clarification, if applicable


PPPI Response to Requested
Clarification


about the possibility of
vapor/steam entering the
new borehole being drilled
and the release to the
surface resulting exposure to
the drilling crews?  If not why
and how would this be
controlled?


the Draft RAWP (TCH Well Installation
Drilling Sequence) will be revised to reflect
the sequence of the TCH well drilling
activities for the three groups of heaters.


E-mail Correspondence of 10/9/2019:
1. Please keep USEPA


informed of any interim
informational submittals,
conference calls and the
schedule for submittal of the
RAWP Addendum to ensure
an expedited review.


Pechiney Plastics Packaging, Inc.
acknowledges and will keep USEPA
informed of interim submittals,
proposed conference calls and the
proposed schedule for submittal of the
RAWP Addendum.


As discussed on our Technical Call of
10/8/2019, submittal of a Remedial Action
Addendum is proposed the week of
October 21st, (and by Oct 24, 2019). This
RA Addendum will include the necessary
revisions to the draft RAWP (Ramboll,
August 2019) along with changes to the
drawings for the subsurface installation to
reflect the proposed changes in the
installation of the TCH wells, along with
the necessary updates to the RAWP
appendices. With USEPA approval of the
changes in the subsurface installation, it
is proposed to submit Remedial Action
Addendum No. 2 to reflect the changes in
the surface treatment components,
including the TRS electric one-line
diagrams and off-gas vapor treatment
system drawings (PFD, P&ID and
equipment layout drawings), and revised


-- -
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USEPA Question/Comment PPPI Response USEPA Response
Clarification, if applicable


PPPI Response to Requested
Clarification


OM&M Plan for the TRS treatment
system by November 13, 2019


2. Informational Requests: The
FlexHeaterSM heating
technology was recently
patented by TRS Group. If
available, please provide a
project example
demonstrating successful
heating with this newly
patented TCH technology.


TRS will not be using the FlexHeaters®
for this project. Instead, TRS will use
heaters based on copper cold pins which
heat very little for the upper 50 feet, and
nichrome rods for the heated section.
TRS will be employing state of the art
thermal technology in the copper-nickel-
nichrome heaters.


-- -


3. Considerations for the
RAWP Addendum: USEPA’s
primary concerns with the
change in the heating and
contaminant recovery
strategy are:


a. Removal of the previously
proposed vapor recovery
infrastructure co-located with
each heater can and
screened across the full
length of thermal treatment
zone and replacement with a
passive venting system (i.e.,
a 2-inch, sand filled annulus
around each heater can)
which includes a short vapor
extraction screen or chimney
above the thermal treatment
zone.


All heaters will have vapor extraction from
a vapor recovery screen placed in a sand
pack at depths between 50 and 90 feet
below grade. As discussed above in
response to question/comment No. 2
from the 10/8/2019


a. Technical Call, the sand is a
preferential path for the steam and
vapors, and the screen does not need
to be as long as the sand pack for the
vapor extraction well to be effective.
The upper vapor recovery section was
eliminated because TRS does not use
Nickel cold pins and therefore will not
heat the shallow (0 to 50 feet) zone
beneath the building slab to more than
5 to 10 degrees above ambient. At
these cooler close to ambient soil
temperatures, TCE present at low (< 1
mg/kg concentrations that may remain
would not be effectively mobilized and
a shallow VEW screen in this shallow
interval would be ineffective and


-- -
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USEPA Question/Comment PPPI Response USEPA Response
Clarification, if applicable


PPPI Response to Requested
Clarification


unnecessary.
4. b. The level of effort


associated with collecting
soil confirmation samples


The plans for conducting “hot soil”
borings for confirmation soils sampling
from within the former Molding Room
area as presented in the Final (100%)
Design report will remain unchanged.


USEPA concurs with the lines of
evidence approach outlined in
Section 8 of the 100% RD and
understands the logistical
challenges associated with
verification sampling and the
successes in achieving cleanup
goals at other ISTR sites with
similar COCs; however, with the
phased approach, please plan
for two verification samples to be
collected within each Group. For
Groups A and B, when can the
hallway to the east of the
molding room be accessed for
soil sampling, if needed?


The Agency’s request for two
post-remediation performance
verification soil borings to be
installed within the treated
volume of each of the three TRS
heater Groups (i.e., Group A,
Group B and Group C) is
acknowledged.  Subject to
securing access during a
planned production shutdown of
the Albéa Americas facility,
installation of these soil borings
and collection of verification soils
samples will be planned in the
Main Production Areas of the
facility for the Group A and
Group B heaters.  Two soil
borings and verification samples
will also be planned for collection
from inside the former Molding
Room area within the 8-foot wide
corridor between TCH wells that
runs from south to north in this
room.


5. The following RD
appendices require updates:


· Appendix B: Thermal
Model Simulation Report
(or Energy/Mass Balance
equivalent).


· Appendix D: Design
Drawings


· Appendix H: OM&M
(including vendor safety
plan and treatment system


Appendix B (Thermal Model): The output
of the thermal model presented in the
Final (100%) Design Report is from a
proprietary model employed by Cascade.
TRS will present a tech memo to be
provided in the RA Addendum No. 1 that
will reflect the performance of the TRS
heaters along with an updated energy
balance to update the basis of the
thermal design.


Email RTC #2 noted OM&M
would be included in RA
Addendum No. 2.


The response provided earlier
referencing submittal of the
revised OM&M Plan in
Addendum No. 1 was incorrect.
A revised OM&M Plan for the
ISTR system is planned for
submittal in Addendum No. 2 to
the RAWP.
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USEPA Question/Comment PPPI Response USEPA Response
Clarification, if applicable


PPPI Response to Requested
Clarification


sampling) Appendix D: Design Drawings. Revised
drawings will be provided in the RA
Addendum No. 1 to reflect adjustments, if
any, in the well field layout and the details
of the TCH wells for drilling and
construction.


Appendix H: OM&M (including vendor
safety plan and treatment system
sampling): A vendor- specific OM&M Plan
will be provided in the RA Addendum No.
1 for TRS


6. The following RAWP
appendices require updates:


· Appendix B: CQAP (some of
the checklists)


· Appendix H: Contingency
Plan – please include
discussion of hazard
analysis associated with
drilling adjacent to active
heating zone. Can drilling
adjacent to an active heating
zone, e.g., Group A, be
performed as soon as
practical in the drilling
sequence to reduce the
possibility of intercepting
steam?


Appendix B: CQAP (some of the checklists):
The CQAP will be updated accordingly
along with the checklists, as appropriate in
the RA Addendum No. 1.
Appendix H: Contingency Plan: Please see
the response to question/comment No. 3
from the 10/8/2019 Technical Call, above
regarding concern over liberation of steam
from soils heated by one Group of heaters,
while drilling for an adjacent set of heaters
to be installed for another Group of TCH
wells


-- -


7. RE: Changes in heater
layout, operation and
performance:


a. Wellfield layout
changes (interim
deliverable?):


a. Wellfield Layout changes: An
updated drawing reflecting minor
changes/adjustments to the heater
layout (mostly refinement in boring
angles) will be included in RA
Addendum No. 1.


f.-h: The previous operational
duration was estimated between
180-235 days. If the amount of
energy estimated to be delivered
has not changed and the same
power input rate is planned, then


f-h:  The operational durations
quoted were based on weekdays
and was misleading.  The
correct durations based on
elapsed days for the dates
quoted in the revised RD/RA
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USEPA Question/Comment PPPI Response USEPA Response
Clarification, if applicable


PPPI Response to Requested
Clarification


b. Will the treatment
zone or the heated
zone change from
what was presented
in the 100% RD?


c. Will the
spacing of the
heaters
change?


d. Will the temperature
of the heaters be
monitored in situ?


e. Will there be any
changes to the
indoor air
monitoring
program?


f. What is the estimated
operational duration
for the three stages,
Groups A, B, and C?


g. Has the amount of
energy estimated to
be required to reach
treatment objectives
changed?


h. Is the estimated
power input rate
(W/m) associated
with the
FlexHeaterSM similar
to the previous
design?


b. Changes in thermal treatment zone:
No changes in the treatment zone or
heater zone are proposed from the
Final (100%) Design. The target
volume and geometry will remain
unchanged.


c. Heater spacing: The spacing
between heaters will remain
unchanged.


d. In-situ temperature monitoring: This
will remain unchanged from the Final
(100%) Design. TRS will have
temperature monitoring of some of
the installed TCH wells via a co-
located monitoring casing with
thermocouple array installed.


e. Indoor Air Monitoring: No
changes are proposed.


f. Operation durations for Group
heaters: The estimated operation
duration for each Group of Heaters is
as follows:
Group A – 175 days; Group B – 170
days; and Group C – 170 days, for a
total of 17 months of heating
operations for all three Groups.


g. Amount of Energy changed: The
amount of energy estimated to be
delivered to the target treatment
zone to achieve the treatment
objectives will remain unchanged
from the Final (100%) Design.


h. Estimated power input (W/m): As
discussed above in response to
question/comment No. 2 to the 10/9/
e-mail from USEPA, TRS will not be


the estimated duration is on the
lower end of the previous
design, assuming other heat loss
assumptions are retained. It
appears that if Groups A and B
need to operate beyond the
170/175 days, they will not affect
the overall schedule (e.g., Group
C does not rely on heaters from
Group A). Similar to the
clarification for Comment #1,
please ensure the working
schedule incorporates a range of
dates that accommodate
implementation uncertainties.


time schedule and provided by
TRS for each Group of TCH
heaters are as follows:


Group A –  242 elapsed days;
Group B – 237 elapsed days;
and
Group C – 237 elapsed days, for
a total 716 elapsed days of
heating for the project.
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USEPA Question/Comment PPPI Response USEPA Response
Clarification, if applicable


PPPI Response to Requested
Clarification


using the FlexHeater® technology
for this project, but rather copper-
nickel nichrome heaters. The
heaters will have capacity to provide
the same power input rate as the
heaters included in the Final (100%)
Design of 150 to 200 W/m. The
TRS heaters are designed for 50%
higher output than this to provide a
factor of safety and to ensure that
they do not over-heat during
operation.


E-mail Correspondence of 10/17/2019 RE: Additional sub-slab depressurization and
monitoring questions


1. Are SVE-1-16P and SSDS-
06-10 currently plumbed
together (hooked up to the
blower) and operational?


2. Do the VIRA SSDS O&M
data demonstrate that the
existing subslab system’s
vacuum influence extends
horizontally above the
footprint of the TTZ?


3. Informational request: how
are the points constructed
(e.g., screen or open end
pipe and at what depth?)


1. No, only the sub-slab vapor
extraction points (SVE-1 to SVE-12
in the former Molding Room area
and SVE-13P to SVE-16P in the
Main Production Area (MPA)) are
manifolded to the blower for the
Vapor Mitigation System.  SSDS-06
to SSDS-1 are directly connected to
separate “radon’-type blowers that
are mounted on the roof of the MPA
and vent directly outside the
building.  Selected as-built drawings
for the SVE system and the SSDS
systems (collectively the “vapor
mitigation system”) illustrating how
these system are separately
configured are provided in
Attachment 1.


2. Yes, O&M data collected for the
past 6 years of operations (since
August 2013) of the VIRA vapor
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USEPA Question/Comment PPPI Response USEPA Response
Clarification, if applicable


PPPI Response to Requested
Clarification


mitigation system demonstrate that
the vacuum influence of this system
extends laterally over the entire
area of the TTZ and beyond.


3. The SVE wells of the mitigation
system are constructed of 4-inch
Schedule 40 PVC with 20-slot well
screens and risers.  The depth of
the SVE wells vary from a depth of
about 2 feet to a maximum of 5 feet
below the concrete slab.  The
SSDS wells in the MPA consist of
4-inch, 10-slot, 1-ft-long PVC well
screens with the bottom of the wells
installed at a depth of approximately
1-foot below the concrete slab.


Which existing VMPs will be
monitored during operations, as
discussed in RD Section 7.2.6?


Yes, the VMPs planned to be monitored
during ISTR system operations will be the
same as discussed in Section 7.2.6 of the
USEPA-approved Final (100%) Design)
Report.


The currently proposed vapor
monitoring program in RD Section
7.2.2 relies on points VMP-1, 2, 3 (5,
15, 25 ft bgs), located in Group C.
Ideally, these data would also be
available in Groups A and B.
Discuss whether additional shallow
vapor monitoring ports can be
installed or are accessible for
monitoring within Group A and B.
Could vapor monitoring ports be
installed within the boring associated
with T-14?


The Agency’s request for additional vapor
monitoring points within the Main
Production Areas of the Albéa facility in the
locations of the treated soils volumes for the
Group A abd Group B heaters is
acknowledged.  Subject to securing
arrangements for access with Albéa
Americas during a scheduled production
shutdown of the facility, two additional vapor
monitoring points (each screened 5, 15, 25
ft bgs), VMP-4 within the area of Group A
heaters and VMP-5 within the area of Group
B heaters are proposed to be installed.
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USEPA Question/Comment PPPI Response USEPA Response
Clarification, if applicable


PPPI Response to Requested
Clarification


When new TMP-14 is installed (planned
during the upcoming 2019 Christmas plant
shutdown), it is possible that a VMP could
be co-located at this location.


Will temperature monitoring extend
above the treatment zone as
currently specified in RD Section
3.7?


Yes, monitoring of the temperature
monitoring points with thermocouples above
the TTZ will be performed as specified in
Section 3.7 if the USEPA-approved Final
(100%) Design Report.
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1. INTRODUCTION


1.1 Purpose and Scope of Remedial Action
On behalf of Pechiney Plastic Packaging, Inc. (PPPI), Ramboll US Corporation (Ramboll) has
prepared this Remedial Action Work Plan (RAWP) for the remedy selected by the United States
Environmental Protection Agency (USEPA) to address trichloroethene (TCE) impacts in vadose
zone soils at Operable Unit 3 (OU3) of the Pohatcong Valley Groundwater Contamination Site
(PVGCS), hereinafter referred to as “Site” located in Warren County, New Jersey (United States
Environmental Protection Agency [USEPA] ID# NJD981179047).


The PVGCS site encompasses an area of about 16.5 square miles (10,600 acres) that extends
about 8.5 miles along the length of the Pohatcong Valley, which is a northeast-southwest trending
valley bounded by mountains.  The location of the Site is shown in Figure 1.  The Site is divided
into three operable units.  The OU3 Study Area is located in Washington Borough and is defined
by the USEPA as the area that has been identified as the source area for TCE within the aquifer.
The OU3 Study Area comprises four properties known as: ANC Area of Concern 1 (AC1), Vikon Tile
Corporation (VTC), and Warren Lumber Yard (WLY) properties.  A site map showing the location of
OU3 is presented on Figure 2.  This RAWP focuses on remediation of Source Area A, which
contains the deep TCE-contaminated soils underlying the southwestern portion of the former ANC
building identified as the volume of soils to be treated in the USEPA’s Record of Decision (ROD)1


for OU3.


As provided in the ROD, the major components of the selected remedy for OU3 (Source Area A)
include:


· The implementation of deep soil vapor extraction (SVE) and/or thermal treatment to address
deep soil contamination underlying the former American National Can (ANC) building.


· Long-term operation and maintenance of the existing shallow SVE and sub-slab
depressurization (SSD) systems within the former ANC building.


· Long-term groundwater and indoor air monitoring in the OU3 Study Area will be performed
over time to assess the remedy’s effectiveness.


· Institutional controls (ICs), including the existing deed notice, will remain in effect at the
former ANC property and will be amended to reflect the components of the selected remedy
for OU3 that will be implemented at the former ANC property.  The institutional controls
periodically will be verified as remaining in effect as part of the long-term monitoring effort.


Based on soil sampling results obtained at OU3 (Source Area A) during pre-design investigations,
SVE pilot testing, and technical evaluations of various thermal remediation technologies as
presented in the Final (100%) Remedial Design Report (Ramboll, 2019), In-Situ Thermal
Remediation (ISTR) using thermal conductive heating (TCH) technology is proposed as the
preferred manner for addressing soils at OU3 (Source Area A).  Pursuant to Section IX of the
USEPA approved Statement of Work (SOW)2 for OU3, the Consent Decree (CD)3, and the design
for the selected remedy identified in the USEPA ROD for treatment of soils of Source Area A of
OU3, Ramboll, on behalf of PPPI submitted the Final (100%) Remedial Design Report to USEPA on


1 USEPA Record of Decision – OU3 Study Area dated September 30, 2016.
2 USEPA approval of the OU3 Statement of Work in a letter dated June 26, 2017.
3 In the matter of United States of America v. PPPI (Civil Action No. 09-cv-05692) and United States of America v. Bristol Myers Squibb


Company, et al. (Civil Action No. 13-cv-05798) effective March 11, 2015.
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April 24, 2019.  In a letter dated May 23, 2019, USEPA approved the Final (100%) Remedial
Design Report.


This work plan presents the implementation activities associated with the construction,
installation, startup, and decommissioning of the approved thermal treatment remedy. In
addition, the required permitting activities for construction and operation of the ISTR system
along with remedial action reporting activities, including an implementation schedule is presented.


1.2 Work Plan Organization
As described in the sections that follow, this Work Plan provides the proposed plan and
methodology for construction, installation and startup of an In-situ Thermal Remediation (ISTR)
system to address the identified deep soil contamination underlying the former ANC building:


· Section 2 – Project Organization


· Section 3 – Summary of Approved Remedial Action


· Section 4 – Remedial Construction Activities


· Section 5 – Construction Quality Control


· Section 6 – System Functional Testing and Startup


· Section 7 – System Operation, Maintenance and Monitoring


· Section 8 – Health, Safety, and Environmental Protection Measures


· Section 9 – Permits


· Section 10 – ISTR System Decommissioning


· Section 11 – Remedial Action Reporting


· Section 12 – Schedule


· Section 13 – References


These tasks are discussed in detail in the sections that follow.  The appendices provide
construction contractor certifications (as requested by USEPA in their review of the Pre-final
(90%) Remedial Design Report), a Construction Quality Assurance Plan, a Traffic Management
Plan, a Field Sampling Plan, a Waste Management Plan, the ISTR system OM&M Plan, a Health and
Safety Plan, and a Contingency Plan for the tasks to be performed during the remedial action.


2. PROJECT ORGANIZATION


This section presents the construction management organization for the OU3 remedial action
(RA).


2.1 Construction Management Organization
This section presents the construction management organization for the OU3 RA, including project
management roles, lines of communication, and responsibilities. Lead agency oversight for these
RA activities will be provided by USEPA Region 2.  The USEPA Remedial Project Manager for OU3
is Michelle Granger.  The United States Army Corps of Engineers (USACE) will provide oversight
and technical support to USEPA for the RA activities. PPPI is responsible for implementing the OU3
RA and has retained Ramboll as its Supervising Contractor and CascadeTRS Group as its
Remediation Contractor for the OU3 RA. Albéa is the Owner Settling Defendant to the CD. A
project organization chart is provided as Figure 3.
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2.1.1 PPPI Roles and Responsibilities


PPPI is responsible for implementation of the OU3 RA as required by the CD and the OU3
Statement of Work (SOW).  On behalf of PPPI, Luis Hidalgo of Rio Tinto is the designated Project
Coordinator for OU3. Brad Gibson and John Herring of Rio Tinto will serve as Site Managers during
the implementation and will be responsible for managing compliance with Rio Tinto’s health,
safety, environment and quality management system (HSEQ MS) including monitoring safety
needs and providing support to field construction staff.


2.1.2 Albéa Roles and Responsibilities
Ramboll has worked closely with the Owner Settling Defendant to the CD, Albéa, to integrate their
operational and health and safety constraints into the implementation of the RA and continued
vapor intrusion removal action on the former ANC property.  The on-site Plant Manager is Mr.
Daniel Fortaney. Mr. Felix Miranda is the on-site Environmental Health and Safety (EHS) Manager,
and Mr. Russell Gladd is the on-site Plant Maintenance Manager.


Albéa remains committed to complying with its obligations under the CD to provide access to the
site for PPPI to implement the RA for OU3. PPPI has coordinated with Albéa to move their current
operations in the former Molding Room Area to an off-site warehousing location such that the
former Molding Room Area will be available for the necessary duration for implementation of the
RA for OU3. This will enable the installation of all the planned heater borings from within the
former Molding Room Area to reach the target treatment zone for the OU3 RA.


2.1.3 Ramboll Roles and Responsibilities


PPPI has retained Ramboll as its Supervising Contractor for the OU3 RA, pursuant to the CD
Section VI, paragraph 12.a. Mr. Bruce Kennington is the Ramboll Project Director and is the
identified Alternate Project Coordinator under the CD for OU3.  As Ramboll Project Director, Mr.
Kennington reports to Dave Schlott (Principal Manager for Ramboll), thereby providing overall
guidance and accountability, contract administration support, and ensuring adequate allocation of
resources.  In his capacity as Ramboll Project Director and Alternate Project Coordinator for OU3,
Mr. Kennington reports to Luis Hidalgo on all matters for OU3 at the Site.  In addition, David
Heidlauf, a Principal Manager with Ramboll, will provide overall technical support.  For
management of health and safety for the project, Jeff Parsons will be responsible for managing
compliance with the project-specific health and safety program and Nita Shinn and Adrian Ezeagu
will serve as the lead Ramboll Site Safety Officers (SSOs).


Technical support on the ISTR implementation will be provided by Scott Tarmann (Project
Engineer, Ramboll).  Mr. Tarmann currently serves as the Project Engineer for the OU1 (TCE)
Groundwater Extraction and Treatment System (GWETS) and Vapor Intrusion Removal Action
(VIRA).  Construction Quality Assurance Officer, Cynthia Bonczkiewicz, will be responsible for
ensuring that the quality control testing required by the project specifications are conducted. Field
work for the drilling activities will be managed by Stan Popelar and Michael Eddings (Field
Manager and Senior Geologist).  Field work for the installation/construction activities will be
managed by James Cavotta.  Field work for sampling activities will be managed by Stan Popelar
and Angela DeDolph.


Technical support on the electrical supply installation and coordination for the high voltage line
from the transmission line to the ISTR system Cascadeelectrical power control units switch gear
will be provided by Ramboll.  Subcontractors will assist Ramboll in the installation of the power
supply, testing, and inspections, as appropriate.
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2.1.4 Cascade TRS Group Environmental Roles and Responsibilities


The selected ISTR system contractor is Cascade Environmental, LLCTRS Group, Inc.
(“CascadeTRS”) of Woodinville, Washington; including subsidiaries, Cascade Drilling, LLP, Cascade
Technical Services, Inc. and Cascade Thermal, Inc., as the contractor for the construction,
operation and decommissioning for the OU3 ISTR remedy.  For implementation of the ISTR
system, Cascade TRS will designate their own site Health and Safety officer, construction quality
assurance (CQA) officer, and construction supervisor. Cascade TRS will be responsible for their
subcontractors, field crew and field equipment.


Cascade TRS has assembled an experienced team to support the implementation of ISTR activities
at the Site.  Overall, the project will be technically led and managed by Devon PhelanChris
Thomas, Project Manager; David BroganDan Oberle, Project Engineer; and Steffen GriepkeGorm
Heron, ISTR Technical Lead.  The PDI drilling work and construction program will be led by Donald
Bond, DrillingKevin RiffeChris Blundy, ProjectConstruction Manager. with the support of ____field
Drilling Operations led by Fred Lavoie_____.


TRS has subcontracted the drilling work to multiple drilling firms to support the drilling operations
for the OU3 ISTR remedy.  The drilling operations will be led by Summit Drilling, Inc. a licensed
drilling contractor in the state of New Jersey, with support from Great Southern Engineering
(GSE), Parratt Wolff, Inc, and Summit Drilling.   (list other drillers).


Cascade TRS will be assisted by a New Jersey licensedn electrical subcontractor and their ,
Jordano Electric, Inc. (Jordano)_______, of Hackensack______, New Jersey.  Jordano_____ is a
licensed electrical contractor in the State of New Jersey, and iIts certifications will be provided in
Remedial Action Addendum No. 2at a later date.are and included will be provided added in toas
Appendix A in the final RAWP. The electrical drawings for the OU3 RA will be certified by Jordano.


3. SUMMARY OF APPROVED REMEDIAL ACTION


Based on the results of a Pre-Design Investigation, Environmental Visualization System (EVS)
modeling of TCE impacts greater than 1 milligram per kilogram (mg/kg), and SVE pilot testing,
the remedy selected and approved by the USEPA includes the implementation of ISTR using TCH
technology to address deep soil contamination underlying the former ANC building.  To attain the
site-specific RG of 1 mg/kg within the of 21,800 cubic yards of TCE -impacted soils volume, a TCH
system with co-located vapor extraction wells (VEWs) was designed for a targeted treatment zone
(TTZ) of approximately 28,00025,500 cubic yards.  Additionally, the shallow SVE and the SSD
systems installed as part of the VIRA will continue to operate during the implementation of the
deep soil remedy.  The remedy includes long-term groundwater and indoor air monitoring; and
institutional controls. Components of the TCH remedial action (RA) include angled and vertical
heater wells, co-located VEWs, temperature monitoring points (TMPs) and a vapor and liquid
treatment system.


The wellfield layout for the Site utilizes a heater spacing of approximately 15 to 20 feet, varying
with locations and depth depending on the installed/drilled angles, and based on practical
limitations for installation.  The wellfield layout was presented in the Design Drawings as part of
the Final 100% Design Report (Ramboll, 2019). Vapor extraction will be co-located with each
heater, with vapor capture from the shallowest heater in each fan, and any angled borings not
within a fan group screened across the depth of the TTZ. The co-located extraction wells for any
vertical borings and for any fan heaters not at the shallowest angle of the fan group will be
screened across the top 20 ft of the TTZ.  The purpose of the extraction points is to extract
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contaminant mass from the TTZ as the mass is volatilized by the thermal system. To attain the
goal of 1 mg/kg for TCE, the TTZ will be heated to temperatures between 87 and 100oC, with an
operational target of reaching a temperature of 90oC in at least 95% of the thermocouple
locations inside the TTZ.


The TRS heater design incorporates the use of a “cold pin” to reduce heating of soils above the
treatment zone. The cold pin will only heat up at about 1/14th the rate of the heating element,and
will generate only a small amount of heat. To further reduce wasted heat, the cold pin will be
welded to a copper rod to carry the current flow to and from the heater at elevations below the
building floor and above the nickel rod and TTZ. It will therefore barely heat up by the current
flow, which will minimize wasted heat in the upper 60 feet of soils. This will save energy and will
also prevent the soils below the building floor from being heated. By minimizing the heating of the
shallow soils, the existing sub-slab system will be unaffected by the thermal remediation. The
wellfield layout for the Site utilizes a heater spacing of approximately 15 to 20 feet, varying with
locations and depth depending on the installed/drilled angles, and based on practical limitations
for installation.  The wellfield layout was presented in the Design Drawings as part of the Final
100% Design Report (Ramboll, 2019). The lower co-located extraction wells will be screened
across the depth of the TTZ, while the upper VEWs will be screened from approximately 17 to 27
feet below ground surface (bgs), depending on the installation angle.  The purpose of the lower
extraction points is to extract contaminant mass from the TTZ as the mass is volatilized by the
thermal system. To attain the goal of 1 mg/kg for TCE, the TTZ will be heated to temperatures
between 87 and 100oC, with an operational target of reaching a temperature of 90oC in at least
95% of the thermocouple locations inside the TTZ.


Some heat-up is expected above the treatment zone, since the non-heated portion of the TCH
heater elements still emit some energy.  As a conservative measure, each heater well will have a
second shallow vapor extraction screen (upper VEWs mentioned above) that will be 10 feet in
length and installed within the unsaturated zone soils.  This will capture any volatilized
contamination and assist with cooling in the shallow zone as needed.  The upper and the lower
extraction interval will be separated by a minimum 34 feet of high temperature grout to prevent
any pneumatic communication between the TTZ and the shallow vapor extraction zone along the
borehole.Vapors and liquid discharge streams from the ISTR system will be treated using carbon-
based vapor and liquid treatment systems.  The liquids will be containerized and conveyed to the
existing GWETS for disposal to the on-site GWETS injection wells.  Treated vapors will be
discharged to atmosphere through an emissions stack under a New Jersey Department of
Environmental Protection (NJDEP) air permit to operate.


4. REMEDIAL CONSTRUCTION ACTIVITIES


This section provides a discussion of the RA activities associated with the construction of the ISTR
system. Construction of the ISTR system generally includes but is not limited to: pre-construction
site preparation; heater well and monitoring point installation; electrical service installation;
process equipment installation; and system decommissioning. The RA activities also include
system functional testing, inspections, and system startup and operation. The ISTR system has
been designed to reduce TCE contaminant mass in the vadose zone soil. TCH within the TCE
impacted soil volume will be performed sequentially in three separate groups and is discussed in
further detail below. Construction of the ISTR system will include work in the Former Molding
Room of the former ANC building, some limited work in the Main Production Area of the building,
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and exterior work along the west and southwest sides of the Albéa building. Temporary equipment
and materials staging laydown areas will be utilized on the north, west, and south sides of the
facility during construction of the ISTR. The layout of the OU3 work areas and temporary laydown
areas are shown on Figure 4.


In order to complete the construction and startup of the ISTR system, some activities will occur
simultaneously with multiple Cascade construction crews. Construction activities presented in this
section are in general chronological order. The following sections describe the planned
construction activities for the ISTR system.


4.1 General Sequence of Construction
Following approval of this RAWP, personnel, equipment, and materials necessary to complete the
installation of the ISTR system for OU3 will be mobilized to the Site. This includes a project/office
and storage trailers with a temporary power supply to the office trailer and establishment of a
high-speed internet connection.  In addition, a wall is planned to be installed along the northwest
portion of the molding room to provide a temporary barrier to isolate Albéa workers and facility
operations from the ISTR construction activities and to help reduce noise levels outside the
molding room from drilling activities. The wall is being installed on a temporary basis and may be
removed at the completion RA activities.  This temporary wall will be constructed using 3-5/8” 20-
gauge metal studs at 16” on center with 5/8” type “X” gypsum wall board on each side and 3 ½”
therma-fiber insulation. The wall will be 16’-4” high and 89’-3” in length and will be equipped with
a door that is 6’-0” wide x 7’-0” high that is fire-rated and equipped with the necessary automatic
door closing hardware.


To facilitate drilling of the angled heater fans inside the molding room, the existing ventilation
ducts on the ceiling will be disassembled to allow space for the sonic drilling rigs to operate
properly and be set-up and positioned at each heater fan location. Following the vent duct
removal, the duct penetrations at the walls of the molding room will be temporarily capped and
sealed. The duct sections removed from the molding room will be stored in a designated laydown
area outside the Albéa building and placed on wood dunnage and covered with tarps. The
ventilation duct will be reinstalled at the completion of the remedy and following abandonment of
the TCH wells and decommissioning of the interior ISTR system.


With the former molding room fully enclosed, modifications to the existing air handling system will
be performed to control the room temperature and provide sufficient ventilation while work
activities are being performed. Modifications to the existing ventilation system will include utilizing
the two existing air handling units inside the molding room to supply air into the room, and one
roof-top air handling unit will be installed to exhaust the air from the room.  Each air handling unit
will be adjusted accordingly so the volume of air exhaust is greater than the volume of air
supplied (a net removal of air from the molding room/building). At the completion of the remedy
and following abandonment of the TCH wells and decommissioning of the interior ISTR system,
the rooftop ventilation system will be removed, and the existing air handing units will be returned
to their pre-construction operational settings.  During drilling, exhaust from the equipment will be
directly vented from the former molding room to the outdoors by installing and maintaining
flexible exhaust hose/booster fans from each drill rig as needed.


Pre-construction activities include obtaining the appropriate construction and building permits,
well construction permits, air permit (modification to PPPI’s existing permit to operate) and
providing notification to the NJDEP for the ISTR system liquid treatment and condensate discharge
to the GWETS through the existing Discharge to Groundwater permit equivalency. Additionally,
the utilities will be located at the Site and temporary fencing and/or barricades will be installed
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around the perimeter of the construction and support areas to control facility employees from
entering the interior work zone during construction activities.


Initial site construction activities include surveying the wellfield to stake out/mark the planned
TCH wells and TMP locations in accordance with the design plans. The TCH wells and TMPs will
then be installed using roto-sonic drilling methods to the design treatment and monitoring depths.


TRS has devised an approach to heat the soil in the TTZ in a sequential manner to improve the
remediation completion timeframe. The sequential heating approach utilizes three heating groups,
A, B, and C in which heating operations commence at different times during implementation of the
RA. Group A is designated as the northern portion of the TTZ beneath the MPA and includes
angled heater fans 7 through 15; Group B is designated as the southern portion of the TTZ
beneath the MPA and includes angled heater fans 1 through 6; and Group C is designated as the
remaining portion of the TTZ beneath the molding room and includes all vertical and angled TCH
wells as shown on design drawing C102 (Wellfield Layout) in Remedial Action Addendum No. 1.
Drilling of the TCH wells will start on the north end in Group A. Once drilling is complete in Group
A, the drill crews will begin the install of TCH fans 1 through 6 and the angled TCH well located in
Group B. Surface construction (installation of the heater elements, completion of TCH wellhead
electrical connections, installation of process vapor piping, and process treatment equipment) will
begin in Group A while Group B drilling occurs. Group A system functional testing, pre-final/final
inspection, and startup of the ISTR system in Group A is anticipated to commence approximately
one month after drilling begins in Group B.


During the TCH heater well installation in Group C, surface construction for the TCH wells installed
in Group B will commence. Group B system functional testing, pre-final/final inspection, and
startup of Group B is anticipated to commence approximately one month after drilling begins in
Group C. Surface construction in Group C will be completed as treatment continues in Groups A
and B. TCH in Group C is anticipated to commence approximately three months after treatment
starts in Group B.


Following the TCH well and temperature monitoring point installations in each Group, the TCH well
liners, heaters and junction boxes at the TCH wells and the wiring of the thermocouples at the
TMPs will be completed. Power and ground cabling will then be installed from the TCH wells to one
of two power control units (PCU). Subsequently, above ground wellhead piping, valves, and hoses
from the TCH wells to the vapor and liquid above-ground header piping will be installed, which will
then be connected to the carbon-based vapor-liquid treatment equipment.


The vapor-liquid treatment equipment will then be installed on the exterior of the west side of the
former ANC building. The vapor extraction and treatment system equipment includes heat
exchangers, a heat exchanger, chillercooling towers, moisture separators, process blowers, vapor
phase carbon vessels, and an exhaust stack. The liquid treatment system equipment consists of
effluent pumps, bag filters, and liquid phase carbon vessels, and a temporary effluent holding
tank. A temporary discharge line will be installed from the temporary effluent holding tankliquid
treatment system to the GWETS for manual transfer of condensate generated from operation of
the ISTR system. A separate electrical power distribution service will then be installed for the ISTR
system, which will also have an auxiliary power supply installed (generator). Also installed with
the equipment and power supply will be system alarms and the remote system control access
(programmable logic controller [PLC]).


Once all the ISTR system components are installed in each treatment group and have a power
supply, it will be inspected, tested and calibrated along with all ancillary system components prior
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to start-up and operation, in accordance with the TCH System Commissioning checklists provided
as Attachment 1 of the Construction Quality Assurance Plan (Appendix B).  Clean (non-potable)
water and air will be used to perform functional testing of the process treatment system
equipment. During functional testing, the ISTR contractor will identify and correct deficiencies in
the heating, extraction, monitoring and treatment equipment, to ensure a smooth transition to
full, normal operation.


Upon completion of the functional testing and commissioning of the treatment system, the
required start-up activities will occur in a sequential manner as each TTZ is installed. In addition,
any needed site asphalt/concrete patching and clean-up from the construction activities will be
conducted.


Following approval by the USEPA that remedial goals have been achieved, the ISTR system will be
decommissioned from the Site. The TCH wells and TMPs will be abandoned, and the above-ground
process treatment equipment will be removed. Additional decommissioning activities include the
disconnection of the electric power supply and restoration (patching) of the concrete floor in the
Former Molding Room area where the TCH wells were located.


4.2 Preconstruction Meetings
Before any site work, preconstruction meetings will be held. A preconstruction meeting will be
held with Albéa representatives prior to scheduling any support or equipment mobilization.
Attendees at this preconstruction meeting will include project representatives from PPPI, Albéa,
Ramboll and CascadeTRS. A Kickoff meeting will also be held just prior to initial drill rig
mobilization. Representatives from PPPI, CascadeTRS, Ramboll, USEPA, and USACE are expected
to attend the Kickoff meeting.  The meetings will be used to discuss lines of communication,
schedules, health and safety procedures, and general project requirements. Notification will be
sent to project representatives at least 2 or 3 weeks in advance of scheduling the preconstruction
meetings.


4.3 Site Preparation and Controls
Site mobilization is anticipated to begin in October November 2019. Mobilization will include the
setup of temporary on-site facilities, setup of contractor support areas, and setup of temporary
exterior lighting. The Contractors will begin coordinating the arrival of support facilities, materials,
personal protection equipment (PPE), and heavy equipment, as well as the engagement of
operators and laborers as needed.


Site orientation training will be conducted, including the establishment of personnel, equipment,
safety, and operating procedures that will govern the project. Remedial action contractors will
have site-specific training and Rio Tinto safety and critical risk management training prior to
working at site.  Ramboll and Rio Tinto will conduct this training prior to mobilization.  The Rio
Tinto HSEQMS program will be followed including daily/shift site inspections, equipment
inspections and tailgate meetings.


4.3.1 Site Security
All personnel and visitors will be required to sign in at the Ramboll site construction office trailer
located on the south side of the Albéa site before entering any construction or work area. Based
on meetings held with Albéa facility personnel, a sign-in procedure has been established as
follows:
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· On-site Cascade TRS and Ramboll personnel will sign-in at the start of each work shift during
the tailgate meeting and the sign-in sheet will be kept inside the Ramboll job trailer for access
in the event of an emergency evacuation.


· Trained Cascade TRS and Ramboll personnel and their subcontractors will be issued contractor
badges to be worn at all times when on-site.


· Any visitors will be given visitor training and will be escorted during their visit.


· CascadeTRS/Ramboll workers will access the building via west side door of the facility.
Equipment will be mobilized to the molding room through the north side overhead door.  Drill
rigs will traverse to the west overhead door for entrance to the molding room. Construction
equipment and materials will traverse to the facility with an escort and in accordance with the
Traffic Management Plan (Appendix C).


All personnel working in the Former Molding Room must wear their contractor badges at all times
to aid in identification of any non-authorized personnel in the area. Personnel will also be required
to sign out prior to leaving.


The entire Albéa property is surrounded by chain link fencing, except at the driveway entrances.
The existing GWETS building on the Albéa property is surrounded by permanent fencing and a
locked gate. With the exception of the main entrance door, the Albéa exterior building doors along
the west side of the building are typically locked. Traffic warning signs will be posted at the
northern and southern contractor staging areas to alert Albéa delivery trucks, employees, and
visitors traveling through the area.


Site controls will be established in and around the Former Molding Room for the safety of the
remedial workers, Albéa workers and delivery personnel.  The doorways leading to the Former
Molding Room area will be blocked to prevent Albéa worker/pedestrians or forklifts in the ISTR
work area.  Caution/warning signage and barricades or caution tape will be installed at all
entrances to the Former Molding Room prior to construction. Warning signs will be posted at the
doorways into the Former Molding Room area to notify Albéa personnel and visitors to stay out of
the work area without escort.  An 8-foot wide corridor across the Former Molding Room will be
kept free of equipment, cables and materials at all times to allow Albéa forklift traffic through the
work area. This corridor across the Former Molding Room will be established and maintained
throughout the OU3 RA activities.  After installation of the TCH wells, bolt-down bollards will be
installed at approximately 10-foot spacing along both sides of the corridor.


The south parking lot area on the Albéa property contains the Ramboll support trailer and sanitary
facilities and will be used for designated contractor parking and as a secondary contractor
laydown/material storage area. This contractor work area may be will be fenced for the duration
of the OU3 RA activities using temporary metal chain link fencing and privacy screen, depending
on Albéa requirements. Privacy screening will be added to the fencing around this area, if
required by Albéa. Temporary metal chain link fencing will not be installed around contractor
staging areas located to the north and northwest of the former ANC facility or around
CascadeTRS’s support trailer and tool storage area, both located to the west of the Albéa building.


Concrete jersey barriers and temporary fencing are already present around the existing VIRA SVE
blower shed area, and additional concrete jersey barriers and temporary metal chain link fencing
will be installed along the traffic-side of the Process Treatment Equipment Area to create one
secure area along the western side of the facility building for protection from traffic throughout the
duration of the OU3 RA activities. The new electrical equipment area to be located just north south
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of the existing VIRA SVE blower shed area will be secured by bollards concrete jersey barriers and
temporary metal chain link fencing. The condensate storage tank area located north of the
electrical equipment area and along the western exterior wall of the facility will be protected along
the traffic-side by concrete jersey barriers and temporary metal chain link fencing. The locations
of these areas are depicted on Figure 4.


Chain link fencing will also be installed around the electrical equipment and new electrical power
poles P-01 and P-02 to be installed near the existing Jersey Central Power & Light (JCP&L)
transmission lines along the western property boundary. The location of this electrical equipment
and fenced area is shown on Figure 4 and in the Design Drawings.


4.3.2 Utility Clearance
Prior to beginning drilling, trenching, or other intrusive activities, utility clearance will be
coordinated to identify the locations of existing utilities. In addition, maps and record drawings of
existing utilities will be reviewed with Albéa site personnel. Prior to the construction of the new
electrical utility poles, transformers, and associated underground electrical installations, the
Contractor will: 1) call the local One-Call service to mark all public utility locations in the vicinity of
the work areas; 2) subcontract with a private utility locator to mark all private lines in the work
area; 3) coordinate with Albéa property managers to confirm the location of known utilities on the
Albéa site; and, 4) verify the depths of the known utilities by performing “soft digs”.


The locations of the identified utility lines will be marked using color-coded survey paint or other
field markings before trenching, drilling, or other intrusive activities begin. These markings will be
maintained throughout the duration of construction activities. The field construction manager will
be notified immediately of any unidentified utility encountered in the work area and precautions
will be taken to protect the utility. Site controls will be in place (signage and construction
equipment/vehicle routes) to establish safe distances from existing overhead power lines at the
Albéa site.


Prior to drilling, the proposed locations of the TCH wells and TMPs will be marked at the site by
Geod Corporation, a New Jersey-licensed surveyor in accordance with N.J.S.A. 51:3-7.  The
horizontal location will be established within the New Jersey State Plane Coordinate System, based
on the North American Datum of 1983.  The elevation of the wells will be established relative to
North American Vertical Datum of 1988. The proposed TCH well and TMP locations will be checked
for underground utilities by a private utility locator prior to drilling with the upper few feet of the
boring advanced by soft digging.


4.3.3 Support Facilities
Upon mobilization, the following temporary facilities will be furnished at the Site: furnished field
offices, sanitation/hygiene facilities (separate men and women), waste containers, first aid
equipment, spill control kits, fire protection equipment, and PPE. These facilities will be maintained
throughout the project and will be removed after completion of all OU3 RA activities, including
system decommissioning. The following services will also be provided: electricity, lighting, wireless
internet, drinking water supply, sanitary waste disposal, and traffic management. The Ramboll
support trailer is already present at the south end of the Site, and electric, HVAC, sanitary, and
wireless internet services are already present in this trailer. A field office trailer for Cascade TRS
will also be established at the west side of the Albéa building, and this trailer will be equipped with
electric, HVAC, sanitary, and internet services. Sanitation/hygiene facilities will also be installed
near the Cascade TRS support trailer.
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4.3.4 Material Staging and Transport
Equipment and material staging areas will be constructed at the northern and southern ends of
the Albéa property. The primary laydown areas for construction materials will be at the north end
of the property (Staging Area #1) and along the existing northwestern property fence (Staging
Area #2). A secondary laydown area will be located near the Ramboll support trailer in the south
parking lot of the Site.  Waste material roll-off boxes will be staged in the primary laydown areas
(Staging Area #1 and #2). The locations of the contractor laydown areas are shown on Figure 4.


The Contractor will be procuring materials and supplies for well installation from vendors with
warehouse facilities in relatively close proximity to the Site to allow for deliveries of materials as
needed for the project. The necessary materials and equipment transported to the Site will be
staged on the primary and/or secondary laydown areas. Material and equipment deliveries to the
Site will follow the route designated in the Traffic Management Plan provided in Appendix C.
Signage will be installed as noted in the Traffic Management Plan to direct Albéa delivery traffic
safely through the work area and to direct site employee vehicles around the layout/staging areas.


The Cascade TRS support trailer, process equipment trailers, and tool storage area will be located
on the west side of the Albéa building as shown in the Final 100% Design Report and on Figure 4.
For the process treatment equipment installations, Cascade’s TRS’ equipment will be shipped from
its office in Massachusettsstorage facility, which will allow for sequencing of equipment deliveries
as equipment is needed for installation at the Site.


At the Site, materials and equipment will be transported into and out of the facility through an
overhead door on the west side of the Albéa facility. The location of the overhead door to be used
is depicted on Figure 4.  An interior equipment transport route will also be established for
transporting materials and equipment from the overhead door area to the Former Molding Room,
and this interior route is shown on Figure 5.


4.3.5 Exterior Lighting
Exterior lighting will also be installed at the west and north sides of the facility building, as the
TCH well drilling activities will be conducted during second and third shifts. The Contractor will
provide three diesel-powered, trailer-mounted temporary light towers. One light tower will be
placed to the west of the building for security during night-time work, and two light towers will be
placed to the north of the building to illuminate the contractor laydown areas where equipment
and materials will be staged.


4.4 Electrical Power Supply Installation
A separate electrical power supply service will be installed from one of the two existing Jersey
Central Power and Light (JCP&L)/First Energy 34.5 kilovolt (kV) three-phase overhead
transmission lines that cross at Route 31 North and continue west along the south side of the
Albéa property.  The electrical service for the ISTR system will be connected to the northern 34.5
kV transmission line to avoid disrupting the power quality that currently serves the Albéa facility.


The designed electrical supply plan has been submitted to First Energy for review.  Upon approval
of the plan, a new power pole will be installed by an electrical contractor near the existing First
Energy 34.5 kV overhead transmission line, and the north circuit will be connected by First Energy
to create a new 34.5 kV customer-owned primary service.  The new customer-owned 34.5 kV pole
will be completed with a group operated switch to feed a second pole with a fused disconnect
switch and metering cabinet with ground mat and loop. The utility pole locations will be cleared for
underground utilities by Geod Corporation, prior to placement.







REMEDIAL ACTION WORK PLAN
Operable Unit 3, Pohatcong Valley
Groundwater Contamination Superfund Site
Warren County, New Jersey


DRAFT


12 of 292727


The electrical power service will be routed overhead to two 2,500 kVA transformers (T-1 and T-2)
located adjacent to the ISTR treatment equipment staging area and south of the existing VIRA
SVE blower shed area along the western exterior wall of the Albéa facility.  Transformers T-1 and
T-2 will serve the ISTR system by feeding two separate 480/277 V 5,000A three-phase main
distribution switchboardsPCU’s for ISTR system operation. Trench excavations will be completed
to install primary duct banks between the final electrical pole, P-06, and each transformer, and
trench excavations will also be completed to install secondary duct banks between the
transformers and the main switchboards. The ISTR electrical power distribution service installation
details are provided in the design drawings.


The ISTR contractor’s licensed electrician will run secondary conductors from breakers off the
main switchboard to downstream panel boards that feed the heater and process equipment. All
equipment will be installed, wired, and commissioned in accordance with the National Electrical
Code. The electrical subcontractor’s certifications are provided in Appendix A.


Backup power to operate the above-ground treatment system components is currently planned via
an automatic transfer switch utilizing a rented 600150-kilowatt (kW) diesel-powered generator.
The generator will be mobilized to the site prior to system start up and located adjacent to the
Cascade support trailertransformers T-1 and T-2, west of the Albéa building.


4.5 Facility Pre-Construction Condition Survey
Prior to the construction of the OU3 RA, a facility pre-construction condition survey will be
completed. Visual inspections of interior structural elements in the ISTR area and exterior
pavement/surface conditions where construction activities will occur will be conducted to
document their condition prior to construction. Interior structural elements to be inspected
include, but are not limited to, walls, floor slab, doorway headers, and wall and column footings. A
photolog will be prepared for the pre-construction condition survey.


Visual inspections will be completed routinely throughout the construction and operation of the
ISTR system. Each inspection will be documented in a photolog, and any signs of excessive
settlement or movement of interior structural elements will be reported to the Project Engineer.
The visual inspections are to be completed according to Section 02 21 13 of the Technical
Specifications.


4.6 Settlement Monitoring Benchmarking
A baseline survey will be conducted to set benchmarks and elevation survey control points within
the Former Molding Room of the ANC building, where subsurface heating will occur. The baseline
benchmarking survey will establish a minimum of 25 elevation monitoring locations within the
footprint of the treatment area, with bench points co-located with structural building features such
as columns and at the base of load-bearing walls, where feasible. A set of control points will also
be established well outside the influence of the ISTR system. The benchmarking will be conducted
in accordance with Section 02 21 13 of the Technical Specifications. The locations of these
elevation monitoring points are depicted on Figure 6.


The baseline survey will be conducted prior to ISTR system startup and operation. During system
operation and after the active remediation period, elevation survey measurements will be
collected according to the following schedule:


· First 60 days of active remediation (Days 1 – 60): One round of measurements taken
approximately every 20 days (for a total of 3 measurement events)
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· Days 61 – 256 (during system operation): One round of measurements taken approximately
every 14 days during operation (for a total of 14 measurement events)


· Days 257 – 365 (post-remediation):  One round of measurements taken approximately every
30 days during operation (for a total of 4 post-remediation measurement events)


In the event that the post-remediation elevation monitoring results show a continuing trend of
differential settlement, two additional measurement events will be conducted (one measurement
at approximately every 30 days). The survey data will be reviewed by the Project Engineer, and a
log of the survey data for each measurement round will be maintained.


4.7 Thermal Remediation System Installation
The ISTR system is comprised of several components to be installed at the Site. The TCH wells
and thermocouples will be installed within the Albéa facility using roto-sonic drilling methods. The
TCH wells will supply heat by thermal conduction to the subsurface, and each heater boring will be
equipped with two VEWs to extract the vapors. The thermocouples will be used to monitor
subsurface temperatures. The vapor and liquid process treatment equipment will be installed
along the western exterior side of the Albéa facility. The ISTR process conveyance piping and
electrical equipment will be installed within the facility to convey the extracted vapors and provide
electrical power, respectively. Condensate discharge piping will be constructed to discharge
treated condensate to the on-site GWETS for injection. Additionally, an indoor air monitoring
system will be installed for operation during ISTR system operation. These components of the
thermal remediation system installations are discussed further in the following sections.


4.7.1 TCH Wells
Fifty-seven (57) vertical and 121 angled TCH wells with co-located vapor extraction wells (VEWs)
will be installed as part of the ISTR system. The approximate locations of these TCH wells are
presented in design drawing C102 (Wellfield Layout) contained in the Final 100% Design Report
(Ramboll, 2019)Remedial Action Addendum No. 1. Due to Albéa facility constraints, the drilling
work to install the TCH wells will be conducted during second and third shifts, which includes
working at non-routine hours (e.g., late afternoon and evenings).  The Contractor is scheduled to
operate sonic rigs on a 10 day on 4 day off schedule over a two week period.7 5 to 6 days per
week.  At the start of drilling, there will be two one rigs operating during aa single second shift
until the first well 8 day rotation is complete (shortened by Thanksgiving holiday). Subsequently,
a 2nd shift will then be added along with a 2nd 3rd and if conditions allow 4th 3rd rig will be added
and will also operatinge during  two shifts per daysecond shift over the same two week rotation.
The sequencing of the TCH well drilling activities is presented in Table 1. Ramboll will provide
oversight for casing, screen, sand pack, grout and vapor points installation at the depths defined
in Remedial Action Addendum No. 1the Final 100% Design Report (Ramboll, 2019).


Following the utility clearance, all vertical TCH well locations will be cored through the concrete
slab with a wet rotary diamond coring method to control dustthe sonic rig. The cores will be
advanced through the concrete floor and left in place until the locations are ready to be advanced
as soil borings. Approximately six locations will be cleared before drilling starts and the remainder
will be done as the drilling operation progresses. An air knife or hand digging will be used to clear
the upper few feet of each boring prior to initiating sonic drilling. Small rectangular trenches will
be saw cut at the angled TCH well locations.  Wet saw cutting methods will be used to control
dust, and the cut concrete will be removed and the trench will be hand cleared to approximately 5
feet. After utility clearance is confirmed, the material will then be put back into trench. The
borings for the TCH wells will be completed using roto-sonic drilling methods. Advancement of the
borings will be completed using a 96-inch override casing for the upper 27 feet of the boring and
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then converted to an 8-inch diameter override casing to the terminal depth of the well boring. In
this configuration,  5-foot and 10-foot soil core barrels of an appropriate size will be advanced to
collect the soil core and overridden with the 8- or 9-inch casing. Once the casing is overridden the
soil core is removed.  Soil removed from the core barrels will be containerized and transported to
a roll-off contained staged on the primary laydown area.


For TCH well clusters 1, 14 and 15 where samples will be collected for confirmation of the
treatment volume, soil samples will be provided to the field geologist for logging and sample
collection. At these locations, the soil core barrel is advanced without the use of a drilling fluid to
limit impact to soil sample collection. If denser units are encountered (i.e., rock or boulders),
several mitigation measures to reduce the impact on analytical samples from the drilling process
will be performed. These include shorter sampling intervals and specialized drive buffers that limit
heat generation. The override casing will be advanced using a minimal amount of water. All
drilling fluids will be containerized in poly tanks in the drilling area for treatment in the on-site
GWETS. Soil cuttings will be temporarily staged in 55-gallon drums and then placed in roll-off
boxes staged in the primary staging area (Laydown Area 1 or 2), which is discussed further in
Section 4.8.


The carbon stainless steel heater well casing sections will be welded using a tungsten inert gas
(TIG) welder metal inert gas (MIG) welder as they are installed by a CascadeTRS-qualified welder
as they are installed. The inner stainless-steel liner sections for the TCH wells will be welded
using a tungsten inert gas (TIG) welder as they are installed. The heater elements and associated
cabling will be installed once the TCH wells have been completed.  An electrical junction box will
be installed at each TCH heater well location and electric conductors from each junction box will
be routed to a silicon-controlled rectifier (SCR) controllerthe PCU.


The azimuths and angles of inclination for angled TCH well installation were determined by
utilizing the EVS model to determine the depths of treatment. CascadeTRS calculated the well
angles required to reach those treatment depths based on the EVS model. Prior to drilling, each
TCH well location will be staked/marked in the field by a professional surveyor (Geod) using the
coordinate system and vertical datum established for the project.  For each angled TCH well, the
azimuth angle of the borehole will be marked at the boring location and an offset marker will be
placed referencing 0 degrees north to be used for subsequent borehole alignment verification. In
addition, a measurement of the reference azimuth angle with respect to true north will be
established during the survey.  The reference azimuth angles will be marked using the established
site coordinate system with 0 degrees representing coordinate north, 90 degrees representing
coordinate east, 180 degrees representing coordinate south and 270 degrees representing
coordinate west, consistent with the EVS model coordinate system.  Prior to well installation, the
drilling angle from horizontal or borehole inclination and azimuth angle will be measured in the
field using a digital level mounted on the drill rig tower and the sonic casing and/or a
DeviAligner™ portable surface alignment tool.  The DeviAligner™ is a portable battery operated
north seeking gyroscope alignment system designed to make and record highly accurate
measurements of true north, inclination, and roll angles by attaching the instrument to the drill rig
tower and the well casing before advancement of the drill string.


Ramboll will verify that the angled borings are installed within an acceptable tolerance such that
they do not substantially deviate from the borehole inclination, azimuth angle and location
coordinates identified in the 3D EVS model and final design drawings/specifications.  Borehole
surveying methods will be used to measure the direction and inclination of the angled boreholes,
enabling the calculation of trajectory coordinates while the TCH wells are being installed.  The
borehole surveying method will utilize a DeviFlex™ survey tool which is a non-magnetic multi-shot
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survey instrument that is used inside the drill string. The DeviFlex™ survey tool is not affected by
magnetic disturbance and can be used in all types of rock formations, in cased boreholes and in
boreholes adjacent to steel or other objects that locally alter the earth’s magnetic field.  The
DeviFlex™ is an electronic instrument that uses tri-axis accelerometers to measure the absolute
inclination and the rotation angle of the instrument axis at any given position and strain gauge
sensors to detect the deflection over the length of the instrument.  The sensor data obtained
during a borehole survey is stored in an internal memory within the unit and is downloaded when
the tool is retrieved.  The surveying equipment includes a PDA and software to collect and
interpret the data.


The instrument will be deployed directly into a 2-inch inside diameter flush-threaded PVC
pipeinside the TCH casing that is temporarily placed within the angled drill casing to facilitate use
of the tool with standard parts fitting in BWL, NWL and HWL drill string.  A wireline is attached to
the top of the DeviFlex™ and secured to a spool for measurement of instrument depth and for
safe deployment and retrieval.  The survey is generally performed by placing the DeviFlex™ at a
given depth. Once the instrument is installed to depth the tool will take a measurement to read
and record the sensor data. Once recorded the survey tool is raised or lowered to the next depth
and a new measurement is recorded.  Together with the user inserted depth value, the sensor
data is processed into azimuth, inclination and borehole coordinates.  As the DeviFlex™ measures
the bend of the instrument between three centralizers, the depth interval between measurement
points must be shorter or equal to the length of the instrument unit (4m/13ft).  As a result,
several measurement points will be collected over the length of each angled TCH well to
determine its alignment.  During installation of the angled TCH wells, up to three deployments of
the DeviFlex™ survey tool will be made at each TCH well to confirm the boring alignment is on
target.


After retrieval and removal of the instrument from the borehole, a communications cable is
connected to the PDA to display and download the coordinates of the borehole measurements
along with a profile of the hole.  The results are instantaneously displayed on the PDA for
determination of borehole alignment.  Each angled TCH well survey and profile will be evaluated
with respect to the maximum established borehole deviation tolerance of 4 feet in any direction
(based on the thermal model requirements).  After verifying the borehole alignment
measurements/coordinates are within tolerance, CascadeTRS will confirm the installed annular
material depths, screen depths, and heater well liner depths.


To confirm the extent of TCE in soil >1 mg/kg in the areas to the north (north of PDI-SB33) and
south (south of PDI-SB32) of the identified impact area, vertical soil samples will be collected from
within the main production area during the Plant Christmas Holiday plant shutdown. One to two
borings will be installed at the north and south ends of the plume edge for a total of two to four
borings. during installation of some of the angled ISTR TCH boring clusters installed beneath the
MPA.  Soil sampling will be performed at TCH boring Cluster #1, #14, and if needed, #15, shown
on Drawing C102 – Wellfield Layout in the Final 100% Design Report (Ramboll, 2019). Soil
samples will be collected between the depths of 75 to approximately 120 feet bgs from each
boring using the same sampling procedures during the PDI from each angled boring comprising
the cluster.  The soil sampling procedures will follow the same and methodology as described in
the Pre-Design Soil Sampling and Analysis Plan (Ramboll, 2018).  Sampling will be conducted in
accordance with the Field Sampling Plan, which is provided as Appendix D. Samples will be sent to
Test America in Edison, NJ for TCE analysis.  These data will be used to verify the EVS modeled
extent of the TCE impacts south of PDI-SB32 and north of soil boring PDI-SB33, and to ensure
that the remedy is sufficiently designed to treat the soil volume exceeding 1 mg/kg at these
locations.  All other TCH well borings will be drilled without sampling.
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The wellfield layout for the Site utilizes a heater spacing of approximately 15 to 20 feet, varying
with locations and depth depending on the installed/drilled angles, and based on practical
limitations for installation.  The wellfield layout is presented in the Design Drawing C-102 in
Remedial Action Addendum No. 1. Vapor extraction wells will be co-located with each heater, with
vapor capture from the shallowest heater in each fan, and at angled borings not within a fan
group screened across the depth of the TTZ. Co-located vapor extraction wells for the vertical
borings and for fan heaters not at the shallowest angle of the fan group will be screened across
the top 20 ft of the TTZ.  The purpose of the vapor extraction points is to extract contaminant
mass from the TTZ as the mass is volatilized by the TCH wells. To attain the goal of 1 mg/kg for
TCE, the TTZ will be heated to temperatures between 87 and 100oC, with an operational target of
reaching a temperature of 90oC in at least 95% of the thermocouple locations inside the TTZ.


The TRS heater design incorporates the use of a “cold pin” to reduce heating of soils above the
treatment zone. The cold pin will only heat up at about 1/14th the rate of the heater element and
will generate only a small amount of heat in the upper 60 feet of soil above the TTZ. To reduce
heat in the “cold pin” section, the heater element will be constructed using a copper rod to carry
the electrical current through the portion of the heater element above the TTZ. Due to the lower
electrical resistance of copper versus nickel, the heat generated over the “cold pin” section is
significantly reduced in the upper 60 feet of soil. This design saves energy and prevents the soil
below the building floor from being heated.


4.7.2 Thermocouples
Seven (7) additional temperature monitoring points (TMPs) will be installed as part of the thermal
remediation system installation. Eleven (11) TMPs were previously installed during the pre-design
investigation activities.  The seven TMPs will be installed within the TTZ at the locations shown on
Drawing C102 – Wellfield Layout in the Final 100% Design Report (Ramboll, 2019).  The TMPs will
be completed using roto-sonic drilling methods, with a 1.5-inch diameter carbon steel casing
installed at each location. A flush-mounted well box will be installed at the surface of each TMP.
One of the TMPs to be installed is located in the MPA of the Albéa facility. This TMP, T-14, will be
installed during the facility’s holiday shutdown scheduled to occur in late December 2019 to early
January 2020 unless allowed by Albéa to be completed during regular working days.


Thermocouples will be installed at each TMP after the drilling activities are completed. The
thermocouples will be installed at approximately every 10 feet in the vertical interval from just
below the surface of the building slab and transitioning to every 5 feet in the vertical interval from
the top to the bottom of the TTZ to monitor heating progress. The thermocouples in the Former
Molding Room will be hardwired to a repeater box and data is automatically collected using
temperature logger software, organized in a database and posted real-time on a project specific
webpage.  Temperatures from the thermocouples in the MPA will be measured using a manual
instrument or automatically collected from thermocouples equipped with wireless technology and
temperature logger software.


4.7.3 Process Treatment Equipment
The process treatment equipment includes the vapor extraction and treatment system and the
liquid treatment system. The process treatment system equipment will be installed near
completion of the drilling activities as described in the Final 100% Design Report (Ramboll, 2019)
Section 4.1.


Vapor Extraction and Treatment System


The vapor extraction and treatment system consists of the following major components: vapor
heat exchanger; moisture separator; process blowers; vapor phase carbon vessels; chillercooling
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tower; and exhaust stack. The system components will be delivered to the site on a flat-bed
trailer, and an all-terrain forklift will be used to offload the process equipment and move each
component to its designated location along the west side of the facility building. The location of
the process treatment equipment is depicted on Figure 4, and the system configuration is
presented on Drawing P-101 in the Final (100%) Design Drawings.


Once installed, the Contractor’s electrical subcontractor will complete the necessary electrical
installations, and the necessary piping and other ancillary installation connections will be
completed in accordance with the Design Drawings.


Liquid Treatment System
The liquid treatment system consists of the following major components: bag filters; liquid phase
carbon vessels; and temporary effluent holding tank. The system components will be delivered to
the site on a flat-bed trailer, and an all-terrain forklift will be used to offload the process
equipment and move each component to its designated location along the west side of the facility
building. The location of the liquid treatment system is depicted on Figure 4, and the system
configuration is presented on Drawing P-101 in the Design Drawings.


Once installed, the Contractor’s electrical subcontractor will complete the necessary electrical
installations, and the necessary piping and other ancillary installation connections will be
completed in accordance with the Design Drawings.


4.7.4 ISTR Process Conveyance Piping System
The process conveyance piping system to route extracted vapors from the TCH wellheads to the
process treatment equipment will be installed following TCH well completion.  A ball valve and a
vapor sample port will be installed as part of the TCH wellhead piping assembly. The wellhead
piping will be connected to a temperature- and chemical-rated hose to allow for thermal expansion
during operation. A gate valve will be installed to connect the hose to the branch vapor manifold
piping. The vapor manifold piping will be installed on the floor and/or supported on uni-strut (or
similar) pipe stands within the Former Molding Room area.  The vapor manifold lines will run
overhead and be routed to the exterior of the building through the western wall of the Albéa
building. Scissor lifts will be used during the overhead piping installation and working from heights
safety protocols will be followed during the completion of this work. The primary manifold will be
equipped with drains at the low points of the piping to allow for condensate generated due to
ambient cooling to be pumped to the liquid treatment system. The process conveyance piping
system layout is presented in the Final (100%) Design Drawings (Drawing M-102).


4.7.5 ISTR Electrical Equipment
Following TCH well completion, the power and ground cabling to the heater wells and termination
of cabling to a network of SCR controllers will be installed inside the Former Molding Room area.
The individual heater circuit SCRs and their individual temperature controllers will be used to
control the heaters. The electrical cabling to each individual TCH well will be installed on the floor
of the Former Molding Room and routed to a centralized location where they will be bundled
together to run overhead on cable trays. The bundled overhead cables will exit the building on the
western wall of the facility. The ISTR electrical equipment layout is shown in the Final (100%)
Design Drawings.


The electrical equipment layout for the OU3 RA construction incorporates the required clearance
for normal panel access by qualified personnel per NEC Code Article 110. All of the Contractor’s
equipment will be installed per NFPA 70 National Electric Code Article 110.26 (Spaces Around
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Electrical Equipment), included but not limited to this Article are conditions of clearances to
Electrical Equipment and Personnel Doors.


After completion of NFPA 70E Arc Flash study to assist with compliance of OSHA 1910 Subpart S
and OSHA 1926 Subpart K, additional safety boundaries will be added if required. Building access
via man door or overhead has been considered with this layout.  Appropriate barricade fencing will
be incorporated to limit access. In the event that servicing the equipment requires additional
safety clearance, then access to the man door or overhead door on the Albéa building may be
temporarily restricted.


4.7.6 Condensate Discharge Piping System
To facilitate the transfer of liquids from the liquid treatment system holding tank to the on-site
GWETS, a temporary condensate discharge line will be routed above-ground from the holding tank
to the process influent tank located inside the GWETS building.  The temporary discharge line will
consist of a 1-1/2 or 2-inch diameter PVC or HDPE conveyance pipe that is insulated and heat
traced for cold weather operation. This conveyance pipe will be installed by the Contractor and
located along the edge of the grass, west of the Albéa building.  Where the conveyance pipe
crosses the west driveway, the pipe will be protected through the installation of ramps across the
driveway.  Piping alignment shall consider the potential for piping shift or expansion due to
temperature fluctuations.  Effluent offloading pumps will be installed adjacent to the effluent
holding tank to transfer the liquids.


4.7.7 Indoor Air Monitoring System
Indoor air quality will be monitored on a real-time basis during ISTR system operation at locations
provided in the Design Report.  Continuous indoor air monitoring will be performed using an
unmanned-remotely controlled gas chromatograph (GC) equipped with an electron capture
detector (ECD) and multiport analyzer provided by Groundswell Technologies (VaporSafe™).  The
VaporSafeTM ECD system will be installed along the northern wall of the Former Molding Room,
with a total of ten separate sample collection tubing lines installed throughout the Former Molding
Room and Main Production areas. The sample collection locations are shown on Figure 7. The
VaporSafeTM system components will be installed, field tested, and calibrated in accordance with
Section 11 11 19 of the Technical Specifications.


4.8 Equipment Decontamination
Construction equipment will be decontaminated as specified in the Technical Specifications. The
Contractor will establish equipment and personnel decontamination facilities at the Site. An
equipment decontamination pad will be constructed in the northern contractor laydown area
(Laydown Area 1) so that all decontaminated fluids can be fully contained and captured. The
decontamination pad will be approximately 8-feet by 12-feet (minimum) in size and constructed of
a wood frame lined with heavy mil plastic.


Subsurface drilling equipment will be decontaminated by the Contractor before equipment is
mobilized to the Site, prior to drilling a boring where sampling will be conducted, at the end of
each working day, and prior to leaving the Site. Steam cleaning with a high-pressure washer will
be used for decontaminating drilling equipment. The Contractor will provide plastic totes for the
containerization and storage of decontamination fluids at the Site.


All equipment, tools, or other items potentially coming into contact with impacted soil will be
decontaminated at various times during the progress of the work and completion of the work.
During construction, decontamination will occur prior to removing contaminated equipment, tools,
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or other items from the work areas, as needed. Field equipment decontamination will be
conducted in accordance with the Quality Assurance Project Plan, Revision 9 (Ramboll, 2018a).


4.9 Waste Handling and Disposal
Wastes generated during OU3 RA construction activities will be managed in accordance with the
Waste Management Plan, which is provided in Appendix E.  Wastes anticipated as part of the ISTR
construction activities include construction debris, soil cuttings, decontamination rinseate, and
drilling water. The construction activities are not expected to generate hazardous wastes.  Should
a hazardous waste stream be generated, an addendum to this plan will be submitted to the
USEPA.


Coordination with the transportation contractor and disposal facility will be conducted by Ramboll
in coordination with the Contractor.  Ramboll will be responsible for preparing waste profiles for
acceptance by the off-site disposal facility.  The Contractor will be responsible for the waste
transportation and off-site disposal.


Soil cuttings will be temporarily containerized in 55-gallon drums2-yard soil hoppers in the drilling
area. The drums will be hauled each day and transferred to roll-off boxes temporarily staged in
the contractor staging area to the north of the building (Laydown Area 1). Drilling water will be
containerized in plastic totes in the drilling area. The totes will then be transported to the on-site
GWETS for treatment.


Decontamination rinseate will also be containerized in totes provided by the Contractor for
treatment in the on-site GWETS. Disposable PPE used for sampling activities will be contained in
trash bags and disposed of as general refuse.


Following receipt of the waste sampling results, advance notification of waste disposal activity will
be provided to the USEPA prior to off-site shipment to the approved disposal facility.  Shipments
of the drill cuttings off-site will be manifested to meet state and federal requirements and will be
managed in accordance with the Waste Management Plan contained in Appendix E.


4.10 Progress Meetings
Weekly progress meetings will be held with the Contractor’s Project Manager, Ramboll Site
Supervisor, and Ramboll Project Engineer during the construction of the ISTR System.  PPPI’s
Project Coordinator for OU3, Ramboll Project Director, and USEPA may also attend some or all
these weekly progress meetings.  The weekly progress meetings will be scheduled by the Ramboll
Project Engineer.  Weekly progress meetings will discuss construction related items including, but
not limited to, project status, review of CQA observations, management of change, field
modifications, schedule, and overall project implementation progress.


5. CONSTRUCTION QUALITY CONTROL


CQA activities will be coordinated by Ramboll. Project monitoring will be performed based on a
combination of the review for general compliance with the Final (100%) Design for OU3, submittal
review, periodic project meetings, and on-site observation. The pre-construction meeting will
include reviewing of the CQA roles and procedures prior to the start of the construction activities.
Field CQA personnel will attend daily site meetings and participate in weekly progress meetings.
The CQA activities will be coordinated as described in the CQA Plan, in Appendix B, and the
following sections describe the quality control activities, procedures for field modifications, and
pre-final and final inspections.
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5.1 Quality Control Activities
As part of the CQA activities, Ramboll will review technical submittals and conduct on-site
observation and review of the Contractor’s activities.  Daily/shift meetings will be attended by the
on-site crew to discuss day-to-day operations, daily schedule, health and safety matters,
coordination of construction activities, and general project status.


The Contractor will conduct most of the CQA testing with oversight by the CQA officer or
designated alternate.  The CQA officer and/or construction managers will be responsible for
scheduling observation of testing, installation oversight, inspections and for review of Contractor
submittals.  Field CQA may also be conducted by subcontractors engaged for their specialized
knowledge of the equipment/materials to be inspected or tested.


Other CQA activities to be conducted as part of the OU3 RA will include:


· Review of submittals provided by the ISTR contractor.


· Review equipment and material deliveries to ensure they match the project specifications,
drawings, and/or submittals.


· Verification that the angled borings are installed within an acceptable tolerance such that they
do not substantially deviate from the locations/coordinates identified in the 3D EVS model.


· Data validation of laboratory results, such as TCE analysis of soils and summa canister air
testing.


· Process piping leak testing using potable water according to Specification 40 10 00 of the
Design Report.


· Periodic surveying of the settlement points before construction, during ISTR system operation,
and after ISTR shutdown, as required in Technical Specification 02 21 13.


· Photographing of significant component installations.


· Reporting of testing results in the weekly progress meeting.


As part of the CQA activities, documenting the calibration and functional testing of the mechanical
systems, electrical systems, instrumentation and system controls will be conducted.  The
checklists to be used are provided in the CQA Plan in Appendix B. Upon successful completion of
functional testing, system commissioning/start-up will be scheduled.  CQA activities will include
verification that the tanks/vessels, heat exchangers, and cooling tower are filled to startup levels,
alarms and interlocks are working, sampling procedures are in place, and safety procedures are
utilized.


5.2 Field Modification Procedures and Documentation
The procedures for addressing field modifications and documentation are provided below:


· Proposals for field modifications will be submitted in writing (email is acceptable) by the
Remedial Construction Contractor to Ramboll (Project Engineer or PPPI’s designated
representative), which has the authority and responsibility set forth to initiate field change
orders with PPPI for approval.


· Field modifications will fall into two general categories, minor field modifications and major
field modifications.  Ramboll will discuss the requested field change with USACE to seek
concurrence on categorizing the modification as a minor or major change and to provide
additional information that may be requested to make this determination.  Concurrence by
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the USACE on categorizing the field modification may be accomplished via e-mail or by
initialing the change directive.


· Minor field modifications will be defined as any modification that does not significantly
deviate from the approved design, material and performance specifications, or permit
requirements of the project as determined by the Design Engineer and/or the Project
Engineer.  The submittals will include a discussion of any cost implications and if any cost
modification to the project is necessary.  If acceptable, the Project Engineer or PPPI’s
designated representative will prepare a change order directive and, if necessary, a cost
change order.  The Contractor will not proceed with the minor modification until an approved
change order directive/change order is received from Ramboll.


· Major field modifications will be defined as any modification that significantly deviates from
the approved design, material and performance specifications, or permit requirements of the
project as determined by the Design Engineer and/or the Project Engineer.  Proposals for
major field modifications, will be submitted in writing by the Remedial Construction
Contractor to Ramboll (Project Engineer or PPPI’s designated representative), and if
acceptable, will be forwarded to the USEPA and USACE for review.  The submittals will
include a discussion of the proposed modification and any supporting information such as
drawings, calculations, plan modifications, equipment/ material specification sheets,
manufacturer’s data sheets, etc. that are necessary to facilitate review and approval of the
proposed modification by USEPA and USACE.  Upon approval of the modification by USEPA,
Ramboll will prepare a change order directive/change order for the modification to be
implemented by the Remedial Construction Contractor.  The ISTR Contractor will not proceed
with any major modification until an approved change order directive/change order is
received from Ramboll.


· As construction proceeds, any major or minor modification that differs from the approved
design will be recorded on the applicable “Record Set” of the design drawings that were
“Issued for Construction”.  The “Record Set” is a redline document that will be maintained by
Ramboll which documents deviations to the “Issued for Construction” drawing set.  Changes
to the “Record Set” will be dated and initialed by the Site Engineer and/or Remedial
Construction Contractor.  In the event a major modification submittal is necessary, any
existing “Record Set” mark-ups that have already been completed may be incorporated into
documents provided to USEPA and USACE for review of the planned modification. All field
changes will be recorded in a manner to highlight the modification(s).  These highlights will
be retained by Ramboll throughout the construction of the project, regardless of the number
of iterations.  In addition to mark-ups of the construction “Record Set,” all certifications,
manuals, and other manufacturer documentation will be retained.


· Each change directive and the “Record Set” of drawings will be kept on file for record
keeping purposes and for documenting the modification(s) in the Remedial Action Report
and for preparing “As-Built” plans.


A special meeting may be held with a problem or deficiency developed.  A summary of the
meeting including a plan for corrective measure to address identified deficiency and follow-up
actions will be documented by the CQA Officer.  Following implementation of the identified
corrective measures, the CQA Officer shall report to Project Engineer on the effectiveness of the
corrective actions and document the measures taken for the project record.


5.3 Pre-Final and Final Inspection
At the completion of construction at each treatment group, the CQA officer or Project Engineer will
schedule a pre-final inspection with USEPA.  The pre-final inspection will be after successful
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functional testing of the equipment has been completed as approved by the Project Engineer.  The
USEPA and their representatives from the USACE will be notified in advance of the schedule for
conducting the pre-final inspection.


The ISTR contractor will correct deficiencies noted by USEPA during the pre-final inspection and
notify the Project Engineer.  Upon completion of corrective actions required during the pre-final
inspection, a final inspection will be scheduled with the USEPA and the USACE representatives.
The start-up will not be conducted until construction is deemed complete by approval of the final
inspection by the USEPA.


6. SYSTEM FUNCTIONAL TESTING AND STARTUP


Once construction activities are complete at each treatment group, operational readiness review
will be held at the Site.  In this meeting, the system commissioning, startup, and operational
activities to be performed will be presented.  The system start-up procedures are described in the
project OM&M Plan in Appendix F.


Some of the commissioning tasks to be observed are included in the Construction, System and
Equipment Checklists provided in the Design Report.  In addition, the CQA representative will
ensure that the following are completed/operational in accordance with the Design Report:


· Alarm and interlock functions;


· Alarm notification functions;


· Transfer lines have been leak-tested;


· Liquid tanks, vessels, heat exchanger, cooling tower are filled to start-up levels;


· Carbon beds are flooded and de-aerated;


· Health and safety plans are reviewed by operator(s); and


· Sampling and measurements are planned as required in the OM&M Plan.  The Commissioning
and startup sampling will be conducted by CascadeTRS Environmental with the assistance and
oversight by Ramboll.  The Ramboll CQA officer or designated alternate will document the
startup sampling and measurements.


Following functional testing, the pre-final and final inspections will be scheduled and, after any
deficiencies are corrected, startup of the ISTR will commence. Following startup, all final record
documents will be prepared and submitted by the contractor to the Project Engineer.


7. SYSTEM OPERATION, MAINTENANCE AND MONITORING


As required by the SOW, a revised draft of the OM&M plan is provided with the RAWP (Appendix
F).  The OM&M Plan provides operator-level guidance for normal day to day operations, normal
maintenance, data collection and management, start-up and shutdown procedures and initial field
troubleshooting and operation contingency plans.  The OM&M Plan provides information and
procedures that will be used throughout the TCH operation period. In addition, the plan provides
guidance on data management and record keeping, safety, maintenance, and troubleshooting.
CascadeTRS Environmental will be responsible for operating, maintaining, and monitoring the
project system during the TCH treatment system construction, operations, and demobilization
phases.
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The project team will consist of CascadeTRS Environmental representatives who have been
integral in the planning, development and management of the project implementation. The Project
Engineer, Technical Director and Principal-in-Charge are defined in the OM&M Plan.  Figure 1 of
this RAWP provided the lines of authority for this project. OM&M staff training requirements for
specific tasks are discussed in the OM&M Plan.


Included in the OM&M Plan (Appendix F) is the schedule for daily, weekly, and monthly liquid and
vapor sampling.  Sampling procedures and sampling port locations are also included. The analyses
planned for each monitoring task are provided in the text of the Plan.  Monitoring of the indoor air
via the VaporSafe™ system is explained in the OM&M Plan.  Post-remediation soil sampling
system operations procedures during the soil confirmation sampling are noted in the attached
OM&M Plan; however, the specific soil sampling procedures are provided in the Final (100%)
Remedial Design Report.  If appropriate, modifications of the OM&M Plan may be submitted to the
USEPA for consideration upon completion of construction.


Long-term groundwater sampling in the OU3 Study Area is discussed in the MNA Work Plan
(Ramboll Environ, April 2017).  Long-term indoor air monitoring is discussed in the OM&M Plan for
the Vapor Intrusion Response Activities (Ramboll Environ 2015).  Based on the result of the ISTR,
modification to the indoor air monitoring schedule may be requested.


8. HEALTH, SAFETY AND ENVIRONMENTAL PROTECTION
MEASURES


8.1 Health and Safety Plan
The Site-specific Health and Safety Plan (HASP) for the project includes the work activities
described in this RAWP and is provided as Appendix G.  This HASP was also included in the Final
Design Report.


8.2 Rio Tinto Health and Safety Program
PPPI (Rio Tinto) utilizes a corporate health and safety program based on risk elimination and
reduction. This project will be completed in compliance with Rio Tinto’s HSEQ MS, which requires
specific safety protocols and the identification of site-specific hazards and assessment to
qualitatively evaluate risk.


All site workers will be trained on the site-specific HSEQ MS before starting work on the site.  The
safety protocols required by the HSEQ MS include daily tailgate meetings, daily vehicle
inspections, daily site inspections, daily equipment inspections and some pre-work permits.  A
safety officer will be assigned to each work shift during construction to facilitate the program and
monitor safety needs.


A qualitive risk assessment has been conducted, and hazard scenarios with associated moderate
and high-risk ratings have been identified for the upcoming work.  The assessment included
identification of project risks in the following categories:  health, personal safety, environment,
community, compliance, and reputation. The identified risks will be address during construction
and system operation.


In addition, the HSEQ system provides Health, Safety, and Environment Performance Standards
and written procedures that provide the minimum HSE requirements that the ISTR contractor
must meet when conducting work on Rio Tinto Sites.
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This project will also utilize the Rio Tinto Critical Risk Management (CRM) program. This program
is designed to eliminate fatalities in the work place through identification of critical risks,
identification of critical controls (controls necessary to eliminate or reduce the critical risk to an
acceptable level), and verification that the required critical controls are in place prior to the start
of and through the duration of a given field task. There are three components of the CRM
program:


· Critical Control Checklists (CCCs) are to be completed for each task whether a critical risk(s) is
present.


· Critical Control Field Verification CCFV is completed by Rio Tinto or an approved Ramboll Site
Safety Officer (SSO).


· Critical Control Verification Standard (CCVS) is completed by a Rio Tinto General Manager
once per month.


8.3 Indoor Air Pollution Prevention
Exhaust purifiers (scrubbers) will be connected to the exhaust of each drill rig during indoor
drilling activities.  The scrubbers will be connected to a venting system to route the exhaust to the
outside of the Albéa building through available existing roof vents.


Fumes generated from welding activities will be captured using fume exhausters of adequate size
to capture all fumes generated at the welding site.  The fumes will be vented directly outside the
Albéa building through available existing roof vents via exhaust piping.


A temperature probe will be used to periodically measure the temperature in the exhaust piping in
the building.  In addition, thermometers will be placed to measure working area temperatures.  A
hand-held 10.6 electron volt (eV) PID [MiniRae 3000 or similar) will be used to screen indoor air
vapors in the work area and in the vicinity of the drilling operations in accordance with the site
health and safety plan.


8.4 Noise and Dust Controls
Noise and dust controls will be implemented during the construction of the ISTR system. Drilling,
concrete cutting, and other high noise activities will be limited to second and third shift periods in
order to minimize disruptions to routine day-to-day facility operations. A temporary noise barrier
will be installed along the northwestern portion of the Former Molding Room where no partition is
present at this location.  The noise barrier will be constructed using sound blankets attached to a
temporary wall/fencing panels or by hanging/attaching the sound blankets to the building
frame/structural supports. Noise from construction equipment, vehicles, and activities associated
with exterior site operations will be monitored using a sound level meter in accordance with
Section 01 57 19 of the Technical Specifications.


Daily cleaning protocols will be implemented as needed. Dust controls will be implemented when
drilling temperature monitoring point T-14 inside the Main Production Area. Drilling at this location
will use a plastic sheeting (Visqueen™) dust control enclosure around the drilling rig.


8.5 Emergency Plan
The on-site emergency coordinator will be the Ramboll Construction Manager and/or Site Safety
Officer. The Construction Managers will be responsible for checking that the Contractor has the
equipment and plans in place and/or available to implement the activities listed in the Contingency
Plan, which is provided in Appendix H.  This includes emergency first aid supplies, spill kits,
backup generator, backup pumps, and backup PLC battery.
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9. PERMITS


9.1 Ramboll Permitting Activities
Ramboll will complete the following activities related to permitting for the OU3 RA: air discharge
permitting, discharge to groundwater permit equivalency, and electric power supply permitting.


9.1.1 Air Discharge
A preconstruction permit, certificate to operate, and permit for construction of a new source will
be sought by Ramboll for discharge of treated vapors from the ISTR system.  An application for
modification to the existing PPPI air permit equivalency (PI No. 85714) will be prepared and added
to the equivalency as a new source of emissions.


9.1.2 Discharge to Groundwater Permit Equivalency
The addition of treated condensate water to the GWETS will warrant notification to the NJDEP for
acceptance and/or authorization to add this discharge to the GWETS’s current Discharge to
Groundwater (DGW) Permit-by-Rule Equivalency.  This request for discharge authorization will be
prepared by Ramboll.


9.1.3 Electric Power Supply
Connection of the ISTR system to the 34.5 kV transmission line requires a detailed process of
design activities, agreements and coordination between the engineer/owner and utility.  Ramboll
is working with First Energy to obtain a permit to make this connection and to determine the
required interrupting device (e.g., breaker, circuit switcher or fuses) that will be required at the
transmission line connection.  In addition, the necessary electrical permit will be sought by
CascadeTRS for a temporary electrical service connection to their site support trailer.


9.2 Contractor Permitting Activities
The Contractor will be responsible for obtaining the NJDEP well construction permits and local
construction and building permits associated with the OU3 RA.


9.2.1 NJDEP Well Construction Permits
The application for new heater/vapor extraction wells and temperature monitoring points will be
submitted to the NJDEP for approval by a licensed driller employed by CascadeTRS Environmental,
the installation contractor.  This will include a variance needed from NJDEP to allow for the use of
9-inch diameter borings to be used for the collocated TCH and VEW well design.


9.2.2 Local Construction and Building Permits
The New Jersey Department of Community Affairs (NJDCA), Washington Borough and the Town of
Washington will be notified of the proposed construction of temporary wall, HVAC modifications,
the piping/headers/manifolds, cabling, power distribution equipment, site support trailer, and
electrical service installation prior to implementing the work.  Construction permits will be applied
for in accordance with local requirements by CascadeTRS, the ISTR contractor and Ramboll.


10. ISTR SYSTEM DECOMMISSIONING


Once it is determined that the RG has been achieved and the draft Performance Verification
Report is approved by the USEPA (see Section 11.3), the ISTR system will be shut down and
decommissioned. The decommissioning activities will include the abandonment of the TCH wells
and thermocouples, removal of process equipment, and site restoration. These activities are to be
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completed by the Contractor in accordance with Section 01 94 00 of the Technical Specifications
and are described further in the following sections.


10.1 TCH Well Abandonment
The TCH wells will be decommissioned by first removing the wellheads, heaters and liners, meter
runs, associated electrical cables, and monitoring hardware from each well. The wellhead
equipment and heater cans will be decontaminated in accordance with the QAPP (see Section 4.8)
prior to being removed from the Site. Once the well equipment has been removed, each TCH well
will be abandoned in accordance with NJDEP requirements, using heat-resistant cement grout
(i.e., type G) below 40 feet bgs and standard bentonite cement grout above that depth to
approximately 2 feet beneath the building slab, followed by patching of the floor penetrations with
concrete to match the existing thickness.  Depending on the size of the concrete patch work
required at each of the TCH well locations (i.e., TCH well cluster trenches), reinforcing of the
concrete patch will be conducted as necessary.


10.2 Thermocouple Abandonment
The TMPs will be decommissioned by first removing the thermocouples and any associated
instrumentation from each location. The thermocouples will be decontaminated in accordance with
the QAPP (see Section 4.8) prior to being removed from the Site. Each TMP borehole will then be
abandoned in accordance with NJDEP requirements, using heat-resistant cement grout (i.e., type
G) below 40 feet bgs and standard bentonite cement grout above that depth to approximately 2
feet beneath the building slab, followed by patching of the floor penetrations with concrete to
match the existing thickness.


10.3 Process Equipment Removal
Following USEPA’s approval that the RG has been met, the process equipment, electrical service
lines, and interconnected piping and hardware will be removed from the Site as part of the ISTR
system decommissioning. The vapor extraction and treatment system and liquid treatment
equipment components will be disconnected from all electrical and piping connections. All process
equipment components and interconnected piping components will be decontaminated as specified
in Section 4.8 prior to removal from the Site. An all-terrain forklift will be used to load the skid-
mounted process equipment components onto a flatbed trailer for off-site transport and removal
from the Site.


10.4 Site Restoration
Following decommissioning, interior and exterior site restoration activities will be performed. Such
activities will include the removal of any remaining equipment, tools, excess material, and
temporary facilities, inclusive of the site trailers, temporary utilities, and site security fencing and
barriers.  During this time, any treatment equipment remaining on-site will be decontaminated in
preparation for demobilization.  All tools, spare parts, extra materials, permanent locks, and keys
will be delivered to the construction manager upon demobilization.  Additional Site restoration
activities will include removal of decontamination areas and contractor staging and support areas.


A final cleaning of the Former Molding Room and exterior support and process equipment areas on
the west side of the facility building will be performed as part of site demobilization. Debris and
surface dust will be removed, and concrete floors will be swept clean. All trench excavations and
borehole locations on the interior of the facility building will be patched with concrete.


All remaining wastes, rubbish, trash, or debris will be removed from the Site and properly
disposed of in accordance with applicable laws, ordinances, and regulations.  Paved areas will be
broom cleaned.  Any petrochemical spills, stains, or other foreign deposits will be cleaned.
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11. REMEDIAL ACTION REPORTING


This section documents the reporting to be completed as part of the OU3 RA. For each deliverable
discussed in this section, an electronic copy and two bound copies will be submitted to USEPA, and
an electronic copy will be provided to the NJDEP.  In addition, electronic copies of each deliverable
will be provided to USEPA’s oversight contractor (USACE).


11.1 Soil Treatment Volume Confirmation Sampling Results
Results from analysis of soil samples from boreholes at Clusters 1, 14 and 15 will be available
after the standard (non-expedited) laboratory turn around period (7 to 10 business days).  These
boring locations were depicted in the Design Report.  When available, the reported TCE
concentrations in the soils from 75 to 120 feet below floor surface in a boring will be tabulated and
reported to the USEPA project manager and the USACE support group via email.  A boring location
map and the preliminary laboratory report (prior to validation) will be presented also.  A project
status conference call to discuss the results will be scheduled if requested by the USEPA.  After
completion of a cluster, a summary table of all the borings in the cluster and boring logs will be
provided.  As appropriate, the EVS model will be updated with the new soil sample results to re-
evaluate the EVS-modeled edge of the TCE impact zones.


11.2 Monthly System Operations Reporting
Systems operations will be evaluated and reviewed weekly and any recommendations deemed
necessary to improve the effectiveness of the remedial system (i.e., modifications to the energy
input balance, adjustment in vapor extraction system flow rates, and process treatment system
modifications) will be communicated to the USEPA in conference calls as necessary. The
information gathered from the above tasks for evaluating remedial progress and system
performance will be documented in monthly O&M reports and submitted to the USEPA. The
effectiveness of the ISTR system in achieving the design objectives will also be reviewed and
summarized in the monthly O&M reports.


In general, the monthly O&M reports will include the following:


· brief descriptions of maintenance activities and/or adjustments to the system;


· results from vapor samples collected during the period of operation;


· systems operational data including average TTZ temperatures, simplified energy balance,


estimates of TCE mass removed to date, volume of condensate generated/discharged, and


performance of the process effluent treatment systems;


· performance of the vapor intrusion mitigation system; and


· results from the indoor air quality (VaporSafe™) monitoring system.


The monthly O&M reports will be submitted following receipt and validation of vapor samples
submitted for laboratory analysis during the operational reporting period. Notice of the intent to
shut down the ISTR system will be communicated to the USEPA in advance and will be based on
the multiple lines of evidence approach described in further detail in Section 11.3.


11.3 Performance Verification Report
Following successful demonstration that the multiple lines of evidence data indicate that de
minimis concentrations of TCE in subsurface soils have been reached, a petition to shut the
system down will be presented to the USEPA in a draft Performance Verification Report and
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submitted to USEPA for approval. The report will document the results of the ISTR system
monitoring and multiple lines of evidence that support demonstration of achievement of the RG.
Based on these results, a recommendation will be made in the report on whether post ISTR soil
confirmation sampling is necessary to further demonstrate that the ROD remedial goals have been
achieved. Advanced notification of the intent to submit the draft Performance Verification Report
will be provided, to the extent possible, to ensure timely review and approval by USEPA.


After the USEPA approves the draft Performance Verification Report, the TCH heater wells will be
turned off and the extraction and process treatment systems will continue to operate to extract
and treat vapors to allow for partial cool down and to capture steam and vapors still present in the
subsurface. During this cool down phase, subsurface temperature and pressure monitoring will
continue. This cool down phase is expected to last approximately 21 days and if necessary, post
ISTR soil confirmation sampling would be initiated during this period.


11.4 Remedial Action Report
Pursuant to Section XII.B.1 of the OU3 SOW, a draft RA Report will be prepared and submitted to
the USEPA for review and approval. The draft RA Report will provide a summary of the work
performed during the thermal treatment system installation and operation and will also include
results from the one round of post-remediation groundwater and indoor air monitoring discussed
in the OM&M Plan. The draft RA Report will be submitted within 60 days of validation of the post-
remediation groundwater and indoor air sampling analytical results. The draft RA Report will
include a certification statement, signed by a responsible corporate official of Ramboll, which
states the following:


“To the best of my knowledge, after thorough investigation, I certify that the
information contained in or accompanying this submission is true, accurate and
complete. I am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.”


12. SCHEDULE


A detailed time schedule for RA activities for OU3 is provided as Figure 8. The schedule
incorporates the major tasks presented in this RAWP.
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Table 1. TCH Well Installation Drilling Sequence
Pohatcong Valley Groundwater Contamination Superfund Site


Operable Unit (OU) 3
Warren County, New Jersey


Activity Name
Drill Rig 1 GSE TSI150 (unmodified 10 foot stroke)
Drilling Mobilization and Setup
Rig 1 Drill Heater Fan 11 (6-8)
Rig 1 Drill Heater Fan 12 (4-7)
Rig 1 Drill Heater Fan 13
Rig 1 Drill Heater Fan 14
Rig 1 Drill Heater Fan 15
Rig 2 Drill Heater Fan 3 (6-7)
Rig 2 Drill Heater Fan 2 (6-7)
Rig 2 Drill Heater Fan 1  (6)
Drill Rig 2 GSE TSI150 (unmodified 10 foot stroke)
Drilling Mobilization and Setup
Rig 2 Drill Heater Fan 9 (6-9)
Rig 2 Drill Heater Fan 10 (6-8)
Rig 2 Drill Heater Fan 8 (6-9)
Rig 2 Drill Heater Fan 7 (6-9)
Rig 2 Drill Heater Fan 6 (6-8)
Rig 2 Drill Heater Fan 5 (6-7)
Rig 2 Drill Heater Fan 4 (6-7)
Drill Rig 3 Parrot Wolf Boart Longyear short mast (5 foot stroke)
Drilling Mobilization and Setup
Drill Heater Fan 7 (1-5)
Drill Heater Fan 8 (1-5)
Drill Heater Fan 9 (1-5)
Drill Heater Fan 6 (1-5)
Drill Heater Fan 5 (1-5)
Drill Heater Fan 4 (1-5)
Drill Heaters Vertical - H-36,37,45,44,43,42,41,40,39 & Tmp Monitor T-4
Drill Heaters Vertical - H-50,51,52,53,54,55,56 & Tmp Monitor T-8
Drill Rig 4 Summit Boart Longyear short mast
Drilling Mobilization and Setup
TMP 14
SB North
SB South
Rig 3 Drill Heater Fan 10 (1-5)
Rig 3 Drill Heater Fan 11 (1-5)
Rig 3 Drill Heater Fan 12 (1-3)
Rig 3 Drill Heater Fan 3 (1-5)
Rig 3 Drill Heater Fan 2 (1-5)
Rig 3 Drill Heater Fan 1 (1-5)
Rig 3 Drill Heaters Vertical - H-9,8,7,5,6,4,3 & Tmp Monitor T-2
Rig 3 Drill Heaters Vertical - H-2,1,11,10,12,13,14,15 & Tmp Monitor T-1
Rig 3 Drill Heaters Vertical - H-16,17,18,19,20,21,38
Drill Rig 5 - TBD Short Mast Rig (mobilized after two tall tower rigs demobilize)
Drilling Mobilization and Setup
Drill Heaters Vertical - H-57,70,58,69,59,68,60,67,61,66,T12
Drill Heaters Vertical - H-62,65,63,71,64
Drill Heaters Vertical - H-49,46,47,48,22,23,24,25,26
Drill Heaters Vertical - H-27,28,29,30,31,32,33,34,35 & Tmp Monitor T-5
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ID Task Name Start Finish Duration


1 USEPA Issues OU3 ROD Fri 9/30/16 Fri 9/30/16 0 days
2 PPPI Notice of Project Coordinator & Alt Project Coordinator (SOW III.B) Tue 10/25/16 Tue 10/25/16 0 days
3 PPPI Notice of Supervising Contractor for OU3 (SOW III.A) Tue 11/29/16 Tue 11/29/16 0 days
4 PPPI Performance Guarantee for OU3 Work Tue 11/29/16 Tue 11/29/16 0 days
5 PPPI submittal of Draft OU3 Statement of Work (SOW) Fri 4/28/17 Fri 4/28/17 1 day
6 USEPA Approval of Draft OU3 SOW Mon 6/26/17 Mon 6/26/17 1 day
7 Remedial Design Work Plan (RDWP) Thu 8/10/17 Thu 4/5/18 165 days
8 Submit Draft RDWP to USEPA  (SOW VI) Fri 8/11/17 Fri 8/11/17 0 days
9 Submit Health and Safety Plan (HSP) to USEPA (SOW VII.A) Fri 8/11/17 Fri 8/11/17 0 days
10 Submit Quality Assurance Project Plan (QAPP) to USEPA (SOW VI.F) Fri 8/11/17 Fri 8/11/17 0 days
11 USEPA Review & Comment on Draft RDWP (Estimated) Thu 8/10/17 Thu 11/2/17 84 edays
12 Submit Revised Draft RDWP to USEPA Fri 12/15/17 Fri 12/15/17 1 day
13 USEPA Approval of Revised Draft RDWP Mon 1/8/18 Tue 2/6/18 29 edays
14 Submit Final RDWP to USEPA Fri 2/9/18 Thu 4/5/18 40 days
15 Pre-Design Investigation (PDI) Thu 3/1/18 Fri 5/24/19 323 days
16 Owner Settling Defendant Clearance of Large Equipment for PDI Wed 3/14/18 Wed 3/14/18 0 wks
17 PPPI Mobilization for PDI Activities Thu 3/1/18 Fri 3/9/18 1.4 wks
18 Implement Pre-Design Investigation Mon 3/12/18 Fri 8/3/18 21 wks
19 PDI Laboratory Analysis & Data Validation Mon 8/6/18 Fri 8/31/18 4 wks
20 Implement the Pilot/Treatability Study Work Plan (P/TSWP) (SOW VI.D) Mon 6/11/18 Thu 6/14/18 0.8 wks
21 Submit Draft Pilot/Treatability Study Evaluation (P/TSE) Report to USEPA (SOW VI.D.3) Fri 9/28/18 Fri 9/28/18 0 edays


22 USEPA Review & Comment on Draft PTSE Report (Estimated) Sun 10/28/18 Wed 11/28/18 31 edays
23 Remedial Design Mon 10/1/18 Fri 5/24/19 171 days
24 Preliminary 30% Design Mon 10/1/18 Wed 11/28/18 43 days
25 Submit Preliminary 30% Design Report to USEPA (SOW IX.A) Mon 10/1/18 Mon 10/1/18 0 days
26 USEPA Review & Comment on 30% Design Mon 10/1/18 Wed 11/28/18 58.38 edays
27 Supplemental Soil Borings in MPA (Vertical) Mon 12/17/18 Tue 1/1/19 14 days
28 Predrilling Activities Mon 12/17/18 Fri 12/21/18 5 days
34 Drilling Activities Mon 12/24/18 Sat 12/29/18 6 days
53 Post Drilling activities Sun 12/30/18 Tue 1/1/19 3 days
60 Pre-Final 90% Design Thu 12/27/18 Mon 4/1/19 69 days
61 Data Assessment, Modeling Update and Design Changes Tue 1/1/19 Wed 2/27/19 42 days
68 Submit Pre-Final 90% Design to USEPA Thu 2/28/19 Thu 2/28/19 0 days
69 USEPA Review of 90% Design & Approval of Design Report Thu 2/28/19 Mon 4/1/19 32 edays
70 Final 100% Design Wed 4/24/19 Fri 5/24/19 22 days
71 Submit Final 100% Design to USEPA (SOW X.B) Wed 4/24/19 Wed 4/24/19 0 days
72 USEPA Approval of 100% Design Report Fri 5/24/19 Fri 5/24/19 0 days
73 Remedial Action (RA) - ISTR Mon 7/1/19 Fri 3/11/22 705 days
74 Equipment Procurement Mon 9/30/19 Fri 1/3/20 14 wks
75 Notice of Award to Remedial Contractor (SOW XI) Mon 7/1/19 Mon 7/1/19 0 days
76 Submit Draft Remedial Action Work Plan (RAWP) to USEPA (SOW XI.A) Fri 8/16/19 Fri 8/16/19 0 days
77 Submit HSP for Remedial Action to USEPA Fri 8/16/19 Fri 8/16/19 0 days
78 USEPA Review & Comment on Draft RAWP Fri 8/16/19 Mon 9/16/19 31 edays
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ID Task Name Start Finish Duration


79 Notice of Change in ISTR Subcontractor (SOW XI) Mon 9/30/19 Mon 9/30/19 0 days
80 Submit RA Addendum No. 1 (Revised Draft RAWP + Subsurface Installation Drawings)


to USEPA
Thu 10/24/19 Thu 10/24/19 0 days


81 USEPA Approval of RA Addendum No. 1 Thu 11/7/19 Thu 11/7/19 0 days
82 Mobilize to Initiate Remedial Action (SOW XI.C.1) Mon 11/11/19 Mon 11/11/19 0 wks
83 Submit RA Addendum No. 2 (Surface Installation Drawings) to USEPA Wed 11/13/19 Wed 11/13/19 0 days
84 Pre-Construction Kick-off Meeting with USEPA Wed 11/13/19 Wed 11/13/19 0 days
85 Installation of TMP-14, Soil Boring + Sample Collection - Albea Main Production Area Thu 12/26/19 Tue 12/31/19 4 days


86 Remedial Construction - Heating System Infrastructure Fri 1/10/20 Mon 7/6/20 127 days
87 Group A Heaters Mon 11/18/19 Fri 12/31/21 555 days
88 Construction - Drilling + Well Install Mon 11/18/19 Fri 7/10/20 34 wks
89 Pre-Final Inspection with USEPA (SOW XII.A.1) Fri 7/10/20 Fri 7/10/20 0 days
90 Punch List Corrective Actions (Assumed) Fri 7/10/20 Fri 7/17/20 1 ewk
91 Follow-on Inspection with USEPA (if needed) Fri 7/17/20 Fri 7/17/20 0 days
92 Start-up Testing Mon 7/20/20 Mon 8/3/20 11 days
93 OM&M (Heating to Boil) Tue 8/4/20 Fri 3/26/21 169 days
94 USEPA Approval of Shutdown (Group A) Fri 4/9/21 Fri 4/9/21 0 days
95 Post-Heating Cool Down Mon 4/12/21 Mon 5/3/21 16 days
96 Heater Removal Mon 11/29/21 Fri 12/10/21 10 days
97 Well Abandonment Mon 12/13/21 Fri 12/31/21 15 days
98 Group B Heaters Mon 6/15/20 Wed 11/17/21 373 days
99 Construction - Drilling + Well Install Mon 6/15/20 Fri 12/25/20 28 wks
100 Pre-Final Inspection with USEPA (SOW XII.A.1) Fri 12/25/20 Fri 12/25/20 0 days
101 Punch List Corrective Actions (Assumed) Fri 12/25/20 Fri 1/1/21 1 ewk
102 Follow-on Inspection with USEPA (if needed) Fri 1/1/21 Fri 1/1/21 0 days
103 Start-up Testing Mon 1/4/21 Mon 1/18/21 11 days
104 OM&M (Heating to Boil) Tue 1/19/21 Tue 9/7/21 166 days
105 USEPA Approval of Shutdown (Group B) Tue 9/21/21 Tue 9/21/21 0 days
106 Post-Heating Cool Down Wed 9/22/21 Wed 10/13/21 16 days
107 Heater Removal Thu 10/14/21 Wed 10/27/21 10 days
108 Well Abandonment Thu 10/28/21 Wed 11/17/21 15 days
109 Group C Heaters Mon 11/30/20 Fri 3/11/22 335 days
110 Construction - Drilling + Well Install Mon 11/30/20 Fri 4/2/21 18 wks
111 Pre-Final Inspection with USEPA (SOW XII.A.1) Fri 4/2/21 Fri 4/2/21 0 days
112 Punch List Corrective Actions (Assumed) Fri 4/2/21 Fri 4/9/21 1 ewk
113 Follow-on Inspection with USEPA (if needed) Fri 4/9/21 Fri 4/9/21 0 days
114 Start-up Testing Mon 4/12/21 Mon 4/26/21 11 days
115 OM&M (Heating to Boil) Tue 4/27/21 Mon 12/20/21 170 days
116 Confirmation Sampling Mon 12/13/21 Mon 12/20/21 1 ewk
117 Laboratory Analysis & Data Validation Mon 12/20/21 Mon 1/3/22 2 ewks
118 Performance Verification Reporting Thu 12/23/21 Thu 1/6/22 2 ewks
119 USEPA Approval of Shutdown (Group C) Thu 1/13/22 Thu 1/13/22 0 days
120 Post-Heating Cool Down Fri 1/14/22 Fri 2/4/22 16 days
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ID Task Name Start Finish Duration


121 Heater Removal Mon 2/7/22 Fri 2/18/22 10 days
122 Well Abandonment Mon 2/21/22 Fri 3/11/22 15 days
123 Commence Long-term Monitoring Thu 1/13/22 Thu 1/13/22 0 days
124 Remedial Action (RA) Report Thu 2/24/22 Mon 5/9/22 52 days
125 Submit Draft RA Report to USEPA (SOW XI.B.1) Thu 2/24/22 Thu 2/24/22 0 days
126 USEPA Review & Comment on Draft RA Report Thu 2/24/22 Sat 3/26/22 30 edays
127 Submit Final RA Report to USEPA Mon 4/25/22 Mon 4/25/22 0 days
128 USEPA Approval of Final RA Report Mon 5/9/22 Mon 5/9/22 0 days
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1. INTRODUCTION


On behalf of Pechiney Plastic Packaging, Inc. (PPPI), Ramboll US Corporation (Ramboll) has prepared this
Construction Quality Assurance Plan (CQAP) associated with the site activities to be implemented for
construction of an In-Situ Thermal Remediation (ISTR) System for treatment of trichloroethene (TCE) in
vadose zone soils in Source Area A of Operable Unit 3 (OU3) of the Pohatcong Valley Groundwater
Contamination Superfund (PVGCS) Site located within the former American National Can (ANC) building
at the facility presently owned and operated by Albéa Americas Inc. (Albéa) and located at
191 Route 31 North in Washington, New Jersey (“Site”).  The Site is identified by the United States
Environmental Protection Agency (USEPA) as ID# NJD981179047.


1.1 Scope and Objectives
This CQAP is to provide the information needed to coordinate the quality control procedures to be used
for the construction of the ISTR System.  This CQAP outlines the program to ensure that the ISTR System
is installed in conformance with the Final (100%) Design, Remedial Action Addendum No.1, and Remedial
Action Addendum No.2 for OU3.


The construction of the ISTR System for OU3 will include drilling for installation of heater/vapor extraction
wells and temperature monitoring points, installation of piping, vapor treatment and liquid treatment
systems, electrical power supply and control systems for the ISTR heaters, and setup of data acquisition
systems for monitoring of the OU3 remedial action.


1.2 Site Background
The PVGCS Site encompasses an area of about 16.5 square miles (10,600 acres) that extends about
8.5 miles along the length of the Pohatcong Valley, which is a northeast-southwest trending valley
bounded by mountains.  The Site is divided into three operable units.  Operable Unit 1 (OU1), which
covers about 8.75 square miles extending about 5 miles along the Pohatcong Valley, is defined by the
USEPA as the study area established to address TCE and tetrachloroethene (PCE) contaminated
groundwater within Washington Borough, and parts of Washington and Franklin Townships.  OU2 is
defined by the USEPA as the portion of the Site downgradient from OU1 where TCE is present in
groundwater.  The OU3 Study Area is located in Washington Borough and has been identified by the
USEPA as a source of TCE contamination in soils contributing to contamination found within the
underlying groundwater aquifer.  The OU3 Study Area comprises four properties known as:  ANC, Area of
Concern 1 (AC1), Vikon Tile Corporation (VTC), and Warren Lumber Yard (WLY) properties.


1.3 Project Description
The current project focuses on remediation of Source Area A, which contains the deep TCE-contaminated
soils underlying the southwestern portion of the former ANC building identified as the volume of soils to
be treated in the USEPA’s Record of Decision (ROD) for OU3.


The remedy selected by the USEPA as presented in the ROD includes the implementation of ISTR to
address deep soil contamination from TCE underlying the Albéa Washington Facility building.  Based on
the results of the Pre-Design Investigation (PDI) soil borings conducted and soil vapor extraction (SVE)
pilot testing performed at the Site in 2018, ISTR using a thermal conductive heating (TCH) technology,
was recommended for remedial design (RD) and remedial action (RA) of the OU3 soils of Source Area A.
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Accordingly, this CQAP pertains to the construction of the ISTR System with TCH technology for OU3 as
described in the accompanying Final (100%) Design Report, Remedial Action Addendum No.1, and
Remedial Action Addendum No.2.  The ISTR System consists of TCH borings, each with co-located vapor
extraction wells (VEWs) installed within the zone of treatment (i.e., the Target Treatment Zone [TTZ]).
Electric power is supplied to the heaters, heating the surrounding soils through thermal conduction.  As a
vacuum is drawn on the VEWs, steam and vaporized TCE is conveyed to on-site equipment for treatment
of vapors and liquids.


The major components of the ISTR System include:


· TCH heaters with co-located VEWs installed with the TTZ;


· shallow VEWs for monitoring and potential abatement of vapor upward into the shallow zone as a
result of heating;


· vapor phase extraction and treatment equipment;


· liquid phase treatment equipment;


· electric power supply, transformers, and control equipment; and


· instrumentation and process control equipment.


2. CQA ROLES, RESPONSIBILITIES, AND QUALIFICATION


2.1 CQA Organization
Construction of the ISTR System will be performed in accordance with the Contract Documents, project-
specific Health and Safety Plan (HASP), this CQAP, and the Final (100%) Design, Remedial Action
Addendum No.1, and Remedial Action Addendum No.2 for OU3.  The construction quality
assurance/construction quality control (CQA/CQC) activities will be performed by qualified personnel.
Figure B-1 provides a general Project Organization Chart for OU3.


2.2 Regulatory Authority
Pursuant to the Consent Decree and the OU3 Statement of Work (SOW), USEPA has authority over the
OU3 RD/RA activities.


2.3 Respondent
The organization or corporation that assumes overall project management and direction of the thermal
treatment activities.  PPPI is the Respondent under the Consent Decree for OU3 at the Site.


2.4 Design-Build Contractor
The Project Design-Build Contractor (Ramboll) has been retained by PPPI to provide CQA services
during the implementation of the thermal treatment activities, and to document that the activities are
conducted in accordance with this CQAP, design drawings, and project specifications.


Project Director - The Project Director will act as liaison between PPPI, PPPI’s Project Coordinator, and
the USEPA.  The Project Director serves as the primary point of contact for the OU3 RD/RA activities and
is responsible for the preparation and implementation of this CQAP.


Design/Project Engineer - The Project Engineer will have the ultimate technical responsibility for the
work performed.  The Project Engineer will also be responsible for overall coordination of CQA/CQC
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activities.  The Project Engineer must be a professional engineer, familiar with the OU3 Design Report,
and licensed in the State of New Jersey.


CQA Officer and Observers - The CQA Officer will report to the Project Engineer and will be responsible
for coordination of observation, sampling, testing, and documentation of construction activities.  The CQA
Officer may employ specialists in particular aspects of the installation/operation to provide additional
knowledge and experience.  CQA observer(s) will be on site on a regular basis to document, collect
samples, and conduct field testing under the direction of the CQA Officer.  CQA Officer responsibilities
include:


· perform and document field and laboratory testing to be performed by the Design-Build Contractor at
the frequency established in this CQAP;


· perform and document field sampling for CQA/CQC testing;


· observe and record procedures used for site preparation and remediation activities;


· coordinate samples to be sent to the CQA/CQC laboratory;


· prepare daily reports;


· observe TCH heater well and process treatment equipment installation; and


· observe and record start up and functional testing of process equipment.


Laboratory - The CQA/CQC laboratory(ies) will be an independent testing laboratory to conduct testing,
as directed by the CQA Engineer.


2.5 Remediation Contractor
A remediation contractor will be employed by the Design-Build Contractor to construct the ISTR System
in accordance with the design drawings and specifications.  The remediation contractor will be
experienced in the construction of the ISTR System presented in the design. Cascade/TerraThermTRS
Group, Inc. (TRS) has been chosen as the remediation contractor.  A remediation contractor Project
Manager, remediation contractor Project Engineer (referred to as Remediation Contractor Project
Engineer), Site Supervisor and Lead Operator will be assigned to this project.  The Contractor will provide
evidence that the Site Supervisor and Lead Operator have had prior experience on similar projects and is
familiar with the construction methods required on this project.


The remediation contractor will have the following responsibilities associated with CQA procedures.


· review and be completely familiar with all the Contract Documents including but not limited to the
OU3 Design Report and this CQAP;


· maintain a continuous line of communication with the CQA personnel to identify and discuss field
issues as they arise;


· coordinate with all equipment suppliers to ensure compliance with the OU3 Design requirements;


· prepare and submit all required submittals to CQA personnel;


· identify potential design and/or construction issues as early as possible to allow resolution in a
manner that will not impact the quality of the system installation and the schedule of start-up
activities; and


· maintain a continuous record of approved changes or modifications to the design report.







Draft Construction Quality Assurance Plan
REMEDIAL ACTION WORK PLAN
Operable Unit 3, Pohatcong Valley
Groundwater Contamination Superfund Site,
Warren County, New Jersey


4 of 777


2.6 Required Meetings
2.6.1 Construction Kick-Off Meeting


Prior to the start of construction activities, a construction kick-off meeting will be held among
representatives of PPPI, PPPI’s Project Coordinator, Project Director, Project Engineer, CQA Officer, and
remediation contractor’s Project Manager and Site Supervisor.  The topics covered at this kick-off meeting
will include, but may not be limited to, the following:


· familiarizing each organization with current site conditions, the site-specific CQA/CQC procedures, and
this CQAP's role relative to the design criteria, plans, and specific information;


· reviewing the responsibilities of each organization;


· discussing the established procedures and protocols for deficiencies, repairs, and retesting;


· discussing procedures for the location and protection of equipment and materials, and for the
prevention of damage of equipment and materials from inclement weather or other adverse
conditions; and


· conducting a site walk-through to review site conditions, including work areas and approximate limits
of work, as well as staging and storage locations.


The construction kick-off meeting will be documented by the CQA Officer, and a meeting summary will be
transmitted to all in attendance.


2.6.2 Progress Meetings


Daily meetings will be attended by the remediation contractor's Site Supervisor, Project Design-Build
Contractor’s on-site representative, and remediation contractor’s construction personnel to discuss day-
to-day operations, daily schedule, health and safety matters, coordination of construction activities, and
general project status.


Weekly progress meetings will be held with the remediation contractor’s Project Manager, Project Design-
Build Contractor’s Site Supervisor, and Project Engineer during the construction of the ISTR System.
PPPI’s representative, Project Coordinator for OU3, Project Director, and USEPA may also attend some or
all these weekly progress meetings.  The weekly progress meetings will be scheduled by the Project
Engineer.  Weekly progress meetings will be held to discuss issues including, but not limited to, project
status, review of CQA observations, management of change, time schedule, scope of work, and overall
project implementation.


3. CQA ACTIVITIES


3.1 General
Project monitoring will be performed based on a combination of the review for general compliance with
the Final (100%) Design, including Remedial Action Addendum No.1 and Remedial Action Addendum No.2
for OU3, submittal review, periodic project meetings, and on-site observation.  The requirements of the
Final (100%) Design, Remedial Action Addendum No.1, and Remedial Action Addendum No.2 for OU3
will provide the framework for CQA/CQC procedures.  Such activities will involve the review of technical
submittals; material/equipment testing, on-site observation, and review of the remediation contractor’s
start-up activities.
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Throughout the construction of the ISTR System, there will be various inspections and testing
requirements for specific work tasks.  In general, inspections to be conducted by the CQA Officer or CQA
observer(s) include the following:


· daily inspection of work in progress;


· inspection of the material as it is delivered to the Site to check for any damage during delivery;


· comparison of the material delivered to the Site with the Final (100%) Design to ensure the proper
material has been delivered to the Site;


· inspection of materials after installation to verify that no damage occurred during installation;


· oversight and documentation of the completion of CQA checklists, provided in Attachment 1 to this
CQAP;


· Borehole surveying to measure the alignment (direction and inclination) of the angled TCH heater
wells;


· an inspection will be performed upon completion of each work task to verify compliance with the
Drawings and Specifications of the Final (100%) Design for OU3 and to ensure that deficiencies
identified during the inspections have been corrected;


· taking of representative photographs of significant project features and progress during each
inspection or test; and


· review of operational and functional testing of components.


Any problems identified are to be corrected and corrective actions added to the checklists prior to the
final inspection.


3.2 CQA Inspections/Testing/Commissioning
Site inspections/reviews will be conducted by the Project Engineer and/or CQA personnel prior to and
during construction of the ISTR System as noted above and in the Construction System and Equipment
Checklists.  At the completion of construction at each TCH well group as described in the Remedial Action
Work Plan, the CQA Officer or Project Engineer will schedule a pre-final inspection and, upon completion
of corrective actions required during the pre-final inspection, a final inspection will be held.


After a successful final inspection, system commissioning is to be conducted by the Contractor.  The CQA
Officer, Project Engineer, or designated representative will confirm that commissioning of the treatment
system equipment occurs with clean air/water takes place before initial start-up of Group A heaters.
Some of the commissioning tasks to be observed are included in the Construction, System and
Equipment Checklists provided in Attachment 1.  In addition, the CQA representative will ensure that the
following are completed/operational in accordance with the Design Report:


· alarm and interlock functions;


· alarm notification functions;


· transfer lines have been leak-tested;


· liquid tanks, vessels, heat exchanger, cooling tower are filled to start-up levels;


· carbon beds are flooded and de-aerated;


· HASPs are reviewed by operator(s); and
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· sampling and measurements are planned as required in the Operation, Monitoring, and Maintenance
(OM&M) Plan.


The CQA representative will verify the documentation during the commissioning phase and confirm that
deficiencies noted are repaired/adjusted.  Heating of the subsurface will not be allowed at any of the TCH
heater groups until the CQA Officer and/or Project Engineer report that the treatment systems are fully
functional, balanced, and operating as designed.


3.3 Corrective Measures and Work Deficiency Meetings
Quality issues which arise and require corrective measures will be documented by CQA personnel.  The
Project Engineer will be promptly notified of identified deficiencies that may require corrective measures.
A special meeting may be held with a problem or deficiency developed.  A summary of the meeting
including a plan for corrective measure to address identified deficiency and follow-up actions will be
documented by the CQA Officer.  Following implementation of the identified corrective measures, the CQA
Officer shall report to Project Engineer on the effectiveness of the corrective actions and document the
measures taken for the project record.


4. CQA DOCUMENTATION


4.1 CQA Documentation
The CQA Officer will be responsible to ensure that a daily log documenting the work performed and
completed by the remediation contractor is maintained.  The CQA Observer(s) will issue to the CQA
Officer reports summarizing the CQA activities including, at a minimum, visual observations, test results,
problems encountered, and solutions achieved.  The CQA Officer will also document completion of the
Construction, System and Equipment Checklists as noted in Section 3.


4.2 CQA/CQC Pre-Installation Submittals
The CQA Officer and Project Engineer will prepare a comprehensive list of required submittals and a
schedule for submittal/approval.  Proposed modifications from the requirements of the OU3 Design
Drawings and specifications must be shown and highlighted by the remediation contractor on the
submittals.  Submitted data will be reviewed by the Project Engineer as follows:


1. "Reviewed" if no objections are observed or no comments made.


2. "Reviewed and Noted" if minor objections, comments, or additions are made but re-submittal is not
considered necessary provided the remediation contractor addresses the noted items.


3. "Resubmit" if the objections, comments, or additions are extensive.  In this case, the remediation
contractor will resubmit the items after revision.


4. "Rejected" if the submittal under consideration is not, even with reasonable revision, acceptable or
when the data submitted are not sufficiently complete to establish compliance with the OU3 Design
Drawings and Specifications.


4.3 Construction Documentation and Submittals
The remediation contractor shall submit the following documentation within 30 days following
construction completion (if not already provided) to the Design-Build Contractor or Engineer:


· record drawings/as-built documents;


· copies of permits/permit submittals;
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· copies of inspection reports from local jurisdictions having authority;


· waste material transportation and disposal documents, if applicable;


· copies of field-testing reports; and


· additional documents as requested by the Engineer, PPPI, or USEPA.


4.4 Remedial Action Report
Pursuant to Section XII.B.1 of the OU3 SOW, a draft RA Report will be prepared and submitted to the
USEPA for review and approval.  The RA Report will provide a summary of the work performed during the
thermal treatment system installation, copies of construction inspection certificates, record drawings/as-
built documents, waste disposal documentation, and field-testing reports.  The draft RA Report will be
submitted within 60 days of validating laboratory analytical data from the one round of post-remediation
groundwater and indoor air monitoring as discussed in Section 8.7. of the Final (100%) Remedial Design
report.  The RA Report shall include a certification statement, signed by a responsible corporate official of
Ramboll, which states the following:


“To the best of my knowledge, after thorough investigation, I certify that the information
contained in or accompanying this submission is true, accurate and complete.  I am aware
that there are significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.”
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Item Description Problems/Corrective Actions 
 


By Date 


 
Site-specific training completed 


     


 
HASP available in trailer 


     


 
Health and safety monitoring complete 


     


 
Appropriate PPE stocked 


     


 
Lockout/Tagout supplies stocked 


     


 
Arc flash kit present 


     


 
Belt and/or shaft guards are installed 


     


 
Safety Data Sheets (SDS) available in trailer 


     


 


Decon station in place and decon materials 
provided 


     


 
Treatment area clear and organized 


     


 


Warning signs posted (electrical, flammable, 
exclusion zone, etc.) 


     


 


Barricades/Fencing around any exclusion zones 
(including signage) 


     


 


Fire extinguishers installed and inspection tags 
current 
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Item Description Problems/Corrective Actions 
 


By Date 


 


Electrical cables and wiring covered/protected @ 
traffic areas 


     


 
Evacuation routes posted 


     


 
Emergency shutdown procedures posted 


     


 
Emergency contacts posted 


     


 


Safety Shower(s) and/or Eye Wash Station(s) 
installed and functional 


     


 
First Aid and Spill Kits in place 


     


 
Meeting with first responders completed 
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Item Description Problems/Corrective Actions 
 


By Date 


 
Inspect for damaged components 


     


 
Inspect for loose connections 


     


Thermal Conductive Heating (TCH) Wells 


 
Inspect electrical and thermocouple connections 


     


 


Confirm all circuit home runs are labeled correctly 
and located for ease of identification. 


     


 
Continuity check on all heater circuits 


     


 


Heater resistance at distribution panel: check and 
record 


     


 


Sticker applied to inside lid of well head enclosure.
     


 
Heater junction box covers closed 


     


 


Confirm secure ground wire connection on ALL  
heater wells 


     


Vapor Extraction Wells (VEWs) 
 


Confirm vapor connections at the wells are 
connected to the process vapor header via hose 
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Item Description Problems/Corrective Actions 
 


By Date 


 


Confirm any sample ports are closed (via valve or 
plug) 


     


 
When VEWs are operational, check for leaks 
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Item Description Problems/Corrective Actions 
 


By Date 


 


Thermocouple function confirmed (based on 
ambient temperature reading) 


     


 


Confirm temperature/pressure monitoring point 
wells are properly labeled 


     


 


Confirm the heater circuit thermocouples are 
installed to the proper depths 


     


 
Thermocouple wiring checked 


     


 


Inspect thermocouple monitoring system - confirm 
all channels reading 


     


 
Confirm baseline temperature data collected 


     


 
Dataloggers installed and functional 
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Item Description Problems/Corrective Actions 
 


By Date 


 


Main transformer energized and inspected by 
local utility 


     


Check wiring at transformers and dist. panels: 
lugs tight, proper voltage, No-Ox on aluminum 
connections, etc. 


     


 


Check for damaged cable or areas that might 
require wear protection measures 


     


 
Transformers and distribution panels secured 


     


 
Proper grounding installed and checked 


     


 


Check wiring from distribution panels to process 
equipment, wellfield, and office trailer 


     


 


Verify phase rotation of motors at distribution 
panels and process equipment 


     


 


Panel voltage and high voltage warning labels in 
place 


     


 
Lockout/tagout materials available at site 


     


 
Arc flash kit is present 


     


 
Wellfield grounding/bonding jumpers in place 


     


 
Switchboard penetrations sealed against weather 


     


 
Check generator automatic transfer switch (ATS) 
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Item Description Problems/Corrective Actions 
 


By Date 


Leak check process vapor piping      


Leak check process liquid piping      


Leak check utility water piping      


Leak check vent piping      
 


Install flow meters, transmitters, and verify 
function 


     


 


Check packaged equipment vendor's pre-start 
checklists 


     


 
Check motor rotation 


     


 


Verify proper belt alignment and tension on belt- 
driven equipment 


     


 
Test function of variable frequency drives (VFDs) 


     


 


Check motor amperage draw during operation & 
compare with rated values 


     


 


Wire process system instruments to PLC - 
confirm communication 


     


 
Verify PLC and programming is ready 


     


Vessels & Tanks 
 


Verify demister is installed on moisture separators 
(where applicable)  


     


 


Verify pressure and/or vacuum relief valve is at 
the correct set pressure as specified on P&ID 


     


 


Confirm installation and correct operation of level 
switches/transmitters 
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Item Description Problems/Corrective Actions 
 


By Date 


 


Confirm installation and correct operation of 
pressure switches/transmitters 


     


 


Confirm installation and correct operation of 
temperature switches/transmitters 


     


 
Confirm that all vent lines are opened 


     


 
Confirm that all drain valves are closed 


     


 


Verify that manway covers and blind flanges are 
installed and tight 


     


 


Verify installation of secondary containment 
around vessel  


     


 


Check that adsorption vessels (for example, GAC 
vessels) are filled with media 
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Item Description Problems/Corrective Actions 
 


By Date 


Blowers 
 


Verify suction filter elements are installed and 
spare elements are stocked 


     


 


Check set point and operation of any pressure or 
vacuum relief valves 


     


 


Verify bearings have been oiled/greased and 
spare oil/grease is stocked 


     


Centrifugal Pumps 


 


Check rotation 


     


 
Verify suction strainers are installed 


     


 


Verify bearings have been oiled/greased and 
spare oil/grease is stocked 


     


 
Inspect for any leaks near seal 


     


Bag Filters 


 
Verify filter bags are installed and spare bags are 
stocked 


     


 
Verify filter bag lid is tightened and secure 


     


 
Inspect nozzle connections - verify there are no 
leaks 
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Item Description Position 
 


Checked Date 


 
Verify fail action on actuated valves As Shown on P&IDs 


   


 


Wellfield Vapor Extraction Wells (VEWs) Header 
Isolation Valve 


Closed 
   


 
Fresh air inlet Open 


   


 
Equipment & piping drains Closed 


   


 
Equipment & piping sample ports Closed 


   


 
Equipment bypass valves Closed 


   


 
Operating/online equipment isolation valves 


Opened  
   


 
Spare/backup equipment isolation valves Closed 


   


 
Instrument isolation valves 


Opened  
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ft bgs  feet below ground surface 


ft/day  feet per day 
oF  degrees Fahrenheit 


GAC  granular activated carbon 


GFCI  ground fault circuit interrupter 


HASP  Health and Safety Plan 


HAZWOPER  Hazardous Waste Operations 


HEPA  high efficiency particulate air 


Hi‐Vis  high visibility 


HVAC  heating, venting, and air conditioning 


IDLH  immediately dangerous to life and health 


IE  ionization energy 


ISTR  in situ thermal remediation 


kV  kilo Volt 
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lb  pound (US weight measure) 


LGAC  liquid‐phase granular activated carbon 


LOTO  Lockout/Tagout 


mg/kg  milligrams per kilogram 


mg/m3  milligrams per cubic meter 


mph  miles per hour 


N/A  not applicable 


NAPL  non‐aqueous phase liquid 


NFPA  National Fire Protection Association 


NR  not reported 


OEL  occupational exposure limit 


OSHA  (United States) Occupational Safety and Health Administration 


OU  Operable Unit 


OV  organic vapor 


PEL  permissible exposure limit 


PID  photoionization detector 


PM  Project Manager 


ppm  parts per million 


PPE  personal protection equipment 


PVC  polyvinyl chloride 


PVGCS Site  Pohatcong Valley Groundwater Contamination Superfund Site 


Ramboll  Ramboll US Corporation 


RZ  restricted zone 


SBO  safe behavior observation 


SDS  safety data sheet 


SHSO  Site Health and Safety Officer 


SOP  standard operating procedure 


SPM  Senior Project Manager 


SQM  Safety & Quality Manager 


SZ  support zone 


TCE  trichloroethene 


TCH  thermal conduction heating 


TIG  tungsten inert gas 


TMP  temperature monitoring point 


TRS  TRS Group, Inc. 


TWA  time weighted average 


UV  ultraviolet 


VGAC  vapor‐phase granular activated carbon 


VOC  volatile organic compounds 
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VP  Vice President 


VR  vapor recovery 


yd3    cubic yards
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HEALTH AND SAFETY PLAN SUMMARY 


Project Information: 


Client: Ramboll US Corporation 


Client Address: 333. W.Wacker Drive, Suite 2700, Chicago, Illinois 


Project Location: Washington, New Jersey 


 


Project Objectives: In Situ Thermal Remediation (ISTR) via thermal conduction heating (TCH) of  


trichloroethene (TCE) and TCE breakdown products in soil. The primary contaminant of concern 
(COC) is TCE. The primary remediation goal for the project will be the reduction of TCE 1 milligram 
per kilogram (mg/kg) in soil and achieving 90 degrees Celsius (°C) at 95 percent of the temperature 
monitoring points (TMPs). 


 


The TCH treatment area is approximately 39,000 square feet (ft2) and extending from as shallow as 
65 feet below ground surface (ft bgs) to as deep as 120 ft bgs, dependent on the targeted heating 
zone. The TCH treatment volume is approximately 28,000 cubic yards (yd3). The ISTR project will 
employ a total of 178 TCH heater wells to complete the remediation (see Figure 3 for TCH 
remediation area details). 


Health and Safety Plan Preparation: 


Prepared by: Greg Knight, TRS Safety & Quality Manager (SQM)     


Reviewer/Approver: Chris Thomas, TRS Senior Project Manager (SPM) 


Project Personnel: 
Ramboll Primary Contact: Nita Shinn          Phone: (904) 947‐0789 


TRS Senior Project Manager: Chris Thomas        Phone: (360) 560‐0243 


TRS Project Manager: Sean Fournier                       Phone: (978) 502‐6525 


TRS Site Health & Safety Officer: Jeff Riffe        Phone: (765) 562‐2252 
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Nearest Local Hospital: 


St. Luke’s Warren Hospital 
185 Roseberry Street 
Phillipsburg, New Jersey 08865 
908‐859‐6700  
Hours:  Emergency care available 24 hours, seven days a week 
 
Distance: 12.5 miles, Drive Time: Approximately 12 minutes  
 
Directions from Site (See Figure 1): 


1. Head south on Route 31 South toward Myrtle – 0.5 miles 
2. Turn RIGHT onto NJ‐57 W/E Washington Avenue 
3. Continue on NJ‐57 W/E to US‐22 – 11.0 miles 
4. Slight RIGHT onto US‐22 W – 0.5 miles 
5. Turn RIGHT onto Roseberry Street – 0.3 miles 
6. Turn RIGHT, St. Luke’s is on the right. – 377 feet 


 


 
Figure 1. Directions to St. Luke’s Warren Hospital – Phillipsburg, NJ 
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Nearest Occupational Medical Center 
 
St. Luke’s Occupational Medicine ‐ Belvidere 
187 County Route 519 
Belvidere, NJ  07823   
(856) 780‐9910 
 
Hours: 8:00 AM to 6:00 PM, Monday through Friday 
 
Distance: 8.4 miles, Drive Time: Approximately 13 minutes  
 
Directions from Site (See Figure 2): 


1. Head north on NJ‐31 N toward Essex Road – 3.4 miles 
2. Turn LEFT after Fulton Bank (on the left) – 469 feet 
3. Continue onto Belvidere Avenue – 0.5 miles 
4. Continue onto County Road 624 – 177 feet 
5. Continue onto Belvidere Avenue – 1.1 miles 
6. Continue onto Hazen Oxford Road – 1.1 miles 
7. Turn RIGHT onto Brass Castle Road – 0.4 miles 
8. Turn LEFT onto County Road 519 – 1.7 miles 
9. Turn LEFT onto Belvidere Avenue, destination will be on the right – 482 feet 


 


 


Figure 2. Directions to St. Luke’s Occupational Medicine – Belvidere, NJ  
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EMERGENCY PHONE NUMBERS 


Paramedic:  9‐1‐1     Fire Dept.:  9‐1‐1     Police Dept.:  9‐1‐1 


Emergency/Contingency Plans: Call 9‐1‐1 and then administer first aid if it is safe to do so and 
responders are properly trained and certified in first aid and cardiopulmonary resuscitation (CPR). 


 


Site Control Measures: Only authorized personnel are permitted inside established exclusion zones 
(EZs), contaminant reduction zones (CRZs) and support zones (SZs). During operations, only 
authorized personnel are permitted in the TCH restricted zone and only qualified persons are 
allowed within the TCH EZ as defined by TRS access requirements. 


15 Minute Eyewash: Required during use of corrosive materials (i.e., vapor recovery pipe assembly), 
otherwise optional 


Eye Wash Bottles: Required (minimum of six 32‐ounce bottles) 


Fire Extinguishers: Required (see Section 13.0 for details) – one A‐B‐C per 3,000 ft2   


First Aid Kit: Required (see Section 13.0 for details) 


Blood borne Pathogen Kit: Required  


Emergency Shower: Not Required 


 


Personal Decontamination Procedures: Thoroughly wash hands before eating. Use proper level of 
personal protective equipment (PPE) as noted in this HASP. The minimum PPE level for the project 
is Level D. 
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Table 1. Hazard Inventory 


Summary of Chemical Hazards 


Primary Expected Compounds:  Soil: Volatile organic compound (VOC) contaminants with primarily 
trichloroethene (TCE) as the contaminant of concern (COC).  


Source  TCE contamination at the OU3 is associated with former activities at 
the property. 


Pathways  Inhalation, skin absorption, ingestion, skin and/or eye contact 


Concentrations  The maximum TCE concentrations detected in soil within the ISTR 
treatment volume is 40 milligrams per kilogram (mg/kg).   


Health Hazards (TCE)  Signs & Symptoms: Irritation eyes, skin; headache, visual 
disturbance, lassitude (weakness, exhaustion), dizziness, tremor, 
drowsiness, nausea, vomiting; dermatitis; cardiac arrhythmias, 
paresthesia; liver injury; [potential occupational carcinogen] 


Target Organs: Eyes, skin, respiratory system, heart, liver, kidneys, 
central nervous system 


Summary of Physical Hazards 


Y  Heat  Y  Slip, Trip, Falls  Y  Shallow Excavations/Trenching 


P  Cold  Y  Electrical Hazards  Y  Moving Equipment 


P  Wet  P  Underground Hazards (utilities)  N  Confined Space 


Y  Noise  Y  Overhead Hazards (utilities, 
hoisting) 


Y  Hydraulic Equipment 


Y  Lifting  P  Acids and Bases  Y  Rotating Equipment 


P  Steam  Y  Sharp and/or abrasive items  Y  Hand Held Power Tools 


Notes: Y = Yes, N = No, P = Possible, A = As Needed, R = Required, N = Not Required, HEPA = High 
Efficiency Particulate Air, PVC = Polyvinyl Chloride    
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Table 1. Hazard Inventory (continued) 


Summary PPE Requirements (See Section 4.0 for details regarding PPE requirements) 


R  Hard Hat – Required at all 
times 


R  Safety Eye gear  Glasses meeting ANSI Z87.1‐2010 
standards 


R  Safety Boots or shoes  A  Respirator (w/ 
P100 OV 
cartridges) 


Half Face (A)   Full Face (A) 


R  High‐Visibility vest or 
equivalent (ANSI Type 2) – 
Required during using of all 
heavy equipment including 
forklifts and man‐lifts 


A  Filter Type  Organic Vapor (A)  HEPA (A) (P100 
particulate 
filter) 


R  Hearing Protection – Install  R  Gloves  Work (R)  Nitrile (A) 


A  Hearing Protection – Ops  A       


A  Tyvek Coveralls  A  Gloves  Neoprene (A)  PVC (A) 


N  5‐Min. Escape Respirator  A  Gloves  Cut Resistant (A) 


Summary of H&S Monitoring Equipment Requirements 


Organic Vapor  Photoionization detector (PID) with 10.6 electron volt 
(eV) lamp 


R 


Organic Vapor  Analyzer (flame ionization detector; FID)  N 


Oxygen Meter  Exclusion Zone Air Monitoring  A 


Combustible Gas Meter  Exclusion Zone Air Monitoring  A 


Passive Dosimeter    N 


Hydrogen Sulfide (H2S) Meter    N 


Dust Meter  Breathing Zone Air Monitoring (intrusive activities)  A 


Other Meters  4‐Gas Multi‐Meter (oxygen, carbon monoxide, 
carbon dioxide, hydrogen sulfide)  


A 


Notes: Y = Yes, N = No, P = Possible, A = As Needed, R = Required, N = Not Required, HEPA = High 
Efficiency Particulate Air, PVC = Polyvinyl Chloride 
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1.0  INTRODUCTION  


TRS Group, Inc. (TRS) is the selected contractor for the in situ thermal remediation (ISTR) of 
trichloroethene (TCE) within the designated treatment volume at the Albéa property located at 191 
Route 31 North, Warren County, New Jersey. TRS will apply thermal conduction heating (TCH) 
technology to remediate TCE in soil within the TCH treatment volume. The TCH treatment area is 
approximately 39,000 square feet (ft2) in area. The TCH treatment volume is comprised of several 
different heating zones. Depth of treatment begins as shallow as 65 feet below ground surface (ft 
bgs) and extends up to 120 ft bgs, dependent on the heating zone. The corresponding TCH 
treatment volume is about 28,000 cubic yards (yd3). See Figure 3 for details of the TCH treatment 
area and surrounding features. 


TRS has entered into this work under contract with Ramboll US Corporation (Ramboll). 


 
Figure 3. Thermal Conduction Heating Site Plan 


The TRS Corporate Safety Program (CSP) describes policies and procedures to be followed to create 
a safe and healthy work environment. The CSP is supported by this Health and Safety Plan (HASP) 
which is a site‐specific document that describes the process for identifying the physical and health 
hazards that could harm workers, procedures to prevent accidents, and steps to take when incidents 
occur.  


Work covered by this HASP includes all tasks related to the installation, operation, and 
demobilization of a TCH remedial system at the referenced property. Work to be performed under 
the scope of this HASP includes: installation of TCH heaters, heater wells, and temperature 
monitoring points (TMPs), assembly of vapor recovery (VR) system piping, placement and 
installation of remediation system components, operation of the TCH remediation system, and 
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deconstruction/demobilization of the TCH system and its related equipment. TRS and Ramboll will 
also perform work place health and safety monitoring as needed during the project. 


If significant changes occur in project activities associated with the ISTR work, the HASP will be 
modified to reflect changes. All staff associated with the remediation project and facility operations 
will be notified following changes to the HASP. On‐site workers, including subcontractors and 
project visitors, will comply with this HASP and any revisions made to the plan. A copy of the HASP 
will be maintained by the Site Health and Safety Officer (SHSO) and kept readily available for 
reference by all project workers.  


TRS recognizes that potential hazards are inherent with ISTR related work. TRS expects that all work 
related to the application of TCH will be conducted in a safe and healthful manner by all staff on‐
site. All project participants are responsible for conducting work in accordance with applicable 
federal, state, and local regulations. In addition, all work performed will be completed in accordance 
with the CSP, applicable TRS Standard Operating Procedures (SOP) and TRS Best Practices. Where 
there is concern that implementation of work could compromise the safety or health of an 
individual, personnel noting such conditions are obligated to stop work and immediately notify the 
on‐site TRS Project Manager (PM) or SHSO. All TRS project personnel, TRS subcontractors, and 
Ramboll personnel are authorized to immediately stop work for any ISTR related task or operation 
that poses unreasonable risk to human health, the environment, or property.  


Table 2. Summary of Project Information 


Project Name  Operable Unit 3 – Pohatcong Valley Groundwater 
Contamination Superfund Site 


TRS Project Number  NJ.POH.0778 


Project Description  ISTR will be conducted to reduce the concentrations of TCE in 
soil in the treatment volume. ISTR treatment depth ranges from 
65 ft bgs to 120 ft bgs. The total volume of the ISTR treatment 
area is approximately 28,000 yd3. The ISTR design consists of 
178 TCH heater wells. 


Current Status of Project 
Site 


The project site is an active facility. The room in the facility 
where the installation occurs will not be occupied during 
installation, remediation, and decommissioning of the TCH 
system.  


Suspected Chemical 
Hazards 


The primary contaminant of concern (COC) is TCE detected in 
soil.  


Known Physical Hazards  ISTR Zone Hazards: Electricity, steam, contact with COCs and 
other Site contaminants, vehicles, heavy machinery, hydraulic 
systems, hoisting/rigging, rotating engines, pressurized lines, 
power tools, pinch‐points, chemicals, extreme weather, lifting, 
working at height, slip/trip/fall, and physical stress/fatigue  
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Field Activities  ISTR Zone preparation and equipment mobilization, subsurface 
heater and temperature monitoring point (TMP) installations 
(drilling oversight), VR piping installation, TCH facility 
construction, TCH system operations, process monitoring and 
sampling, equipment deconstruction/demobilization, and 
waste management/disposal. 


2.0  SITE INFORMATION AND HAZARDS 


The Site is referred to as the Pohatcong Valley Groundwater Contamination Superfund Site (PVGCS 
Site) and encompasses an area of approximately 16.5 square miles. The PVGCS Site is divided into 
three (3) Operable Units (OUs). OU3 is defined by the United States Environmental Protection 
Agency (USEPA) as the source area and where TRS will apply TCH to remediate TCE and other VOCs. 
The TCH treatment volume is located on the Albéa property located at 191 Route 31 in Washington, 
New Jersey. The Albéa facility on the property is a 300,000 ft2 building, which includes, production 
areas, warehouse space, maintenance areas, mechanical rooms, raw material storage areas, waste 
management storage areas, and office space.  


Based on the data provided by Ramboll, the treatment area for the application of TCH is 
approximately 39,000 ft2 with treatment depth varying between 65 ft bgs to 120 ft bgs. The total 
targeted volume of soils within the treatment areas is approximately 28,000 yd3.  


Previous studies conducted by others in OU3 indicate that the TCE contamination is associated with 
the former activities at the facility in OU3. The details regarding known COCs are presented in Table 
4. 


2.1. Scope of Work 


TCH is an in situ process whereby soils and groundwater are heated by placing an electrically 
operated heater into a heater well (casing) installed into the subsurface volume to be remediated. 
During TCH, the subsurface is heated to the necessary temperature to volatize volatile organic 
compounds (VOCs) to convert to vapors. Any steam produced from this process acts as a carrier gas 
to sweep the contaminant vapors to recovery wells where they are subsequently removed from the 
subsurface for surface treatment.  


The primary remediation objectives for this project are to: 


 Reduce concentrations of TCE in soil at compliance points to 1 milligram per kilogram 
(mg/kg) or less 


 Achieve 90 degrees Celsius (°C) or higher in 95 percent of TMP locations 


Before work begins at the Albéa facility, TRS evaluated and identified potential hazards during all 
phases of work on‐site and developed this HASP to establish specific control measures to mitigate 
TCH work area hazards. Hazards resulting from construction, system operations, and demobilization 
activities are controlled using one or more of the control measures listed below: 


 Eliminate the hazard 


 Mitigate the hazard through engineering/design 
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 Guard the hazard 


 Utilize warning or alarm device to control the hazard 


 Obtain specialized training and follow specific procedures 


 Establish exclusion zones (EZs) to isolate hazards 


 Minimize risk associated with the hazard through the use of personal protective 
equipment (PPE) 


2.2. Subsurface and Overhead Utility Hazards 


The TCH remediation area is within the Albéa facility. There are overhead restrictions to be aware of 
during installation of the TCH system.  


The following overhead utilities or structures exist in the portion of the Albéa facility where drilling 
activities will take place. Those overhead restrictions/obstructions are: 


 Heating, ventilation, and air conditioning (HVAC) ducts 


 Fire suppression network 


 Overhead crane track (I‐beams) 


 Lighting fixtures 


 Electrical conduits 


 Electrical control boxes 


 Fluid conveyance piping 


 Cable trays 


 Other unspecified piping/conduits 


Prior to beginning intrusive work, TRS will request a public utility locate via the local one‐call service. 
In addition, a private utility locator will be contracted to survey the TCH treatment area and 
surrounding features for private utilities. 


 


Note:  Extreme caution should be exercised while performing intrusive activities (drilling, trenching, 
and excavation) in areas of known or suspected subsurface utilities. Site‐specific work plans 
that identify utility‐related hazards and hazard mitigation should be developed and reviewed 
prior to these activities. Special attention to “day‐light” utilities should be considered for 
drilling activities associated with heater wells and temperature monitoring points (TMPs) in 
the vicinity of subsurface utilities. 


Based on the type and size of features present, the TRS PM and Project Engineer will determine the 
need for any changes to the proposed locations of the subsurface TCH components to ensure safe 
construction and maintain appropriate operational distances. In the case that drilling, or excavation 
is planned for any location less than five‐feet from any marked active utility, the location will be 
cleared using hand‐tools or similar non‐destructive equipment (air knife, vacuum‐excavation, or 
equivalent) to a depth of at least 5 ft bgs. Whenever possible, subsurface utilities within five feet of 
drilling or excavation locations should be excavated by non‐destructive means to expose the 
physical utility (day‐lighted) to confirm the actual location, depth, and linear run of that utility. 
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In general, buried electric power lines, communications lines, and other utility services could exist 
within a few feet below ground surface. Digging into an underground electric line can cause power 
outages and personal injury from shock or electrocution. These underground facilities are not 
always located out in public areas. A subsurface utility survey and locations of subsurface utilities 
will be verified by a TRS‐hired professional locating company prior to any intrusive activities. It is 
important to identify all buried utilities in and adjacent to the TCH treatment area so that proper 
measures can be designed into the system to mitigate the potential for preferential pathways of 
subsurface vapors during TCH application and/or damage to existing subsurface structures. 


2.3. Subsurface Installation Hazards 


All TCH heater wells will be installed within the Albéa facility. Noise and air quality are potential 
hazards throughout the subsurface installation. 


On‐site personnel will don hearing protection when drill rigs are active in the facility. Multiple drill 
rigs will likely be in operation, raising noise levels to levels higher than typically encountered during 
subsurface installations. TRS personnel will be provided with ear plugs and noise‐reducing ear muffs. 
TRS personnel will wear both the ear plugs and the ear muffs during drilling tasks. 


Indoor air quality will be a hazard due to primarily carbon monoxide (CO), carbon dioxide (CO2), and 
low‐level hydrocarbon emissions from the drill rigs. To combat the air emissions, the following 
engineering controls will be used to control and monitor air quality: 


 Ducting from drill rig and truck exhaust pipes – routed to exhaust fans/exterior 


 Scrubbers on vehicle exhausts 


 Large diameter floor fans to direct exhaust towards exterior 


 Use of 4‐gas air quality meter to monitor CO and CO2 levels 


 Photoionization detector (PID) to monitor for VOCs 


Additional drilling protocols and safe practices are outlined in Section 3.8. Additional air monitoring 
protocols and safe practices are outline in Section 5.0. 


2.4. Welding Hazards 


Due to the height restrictions in the subsurface installation area, welding of the TCH heater wells 
will be required. Pre‐assembly will occur to the extent possible outside of the facility. 


Welding is the act of joining materials together by melting a metal work piece along with a filler 
metal to form a strong joint. The welding process produces visible smoke which inherently contains 
harmful metal fumes and gas by‐products. To minimize exposure to fumes while working indoors for 
this project, a portable fume extraction system (vacuum) will be in use. Forced ventilation may also 
be incorporated if conditions dictate (indoors and outdoors). 


In addition to off‐gas hazards, welding also generates intense radiation of visible light and invisible 
(infrared and ultraviolet [UV]) rays that can burn both eyes and skin. Welders will be required to don 
the required protective equipment of: 


 Minimum of long‐sleeve, cotton shirt, and long pants (under layer of clothing). Do not wear 
any polyester clothing. 


 Welding helmet (with appropriate UV filter) 
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 Leather welder’s gloves 


 Welding apron 


 Steel‐toed boots  


 Safety glasses with side‐shields (under welding helmet) 


 Ear plugs (to prevent entrance of hot metals into ear canal and noise reduction).  


Never watch the arc from a welder without adequate UV eye protection, even at great distances, as 
this can irreversibly damage vision.  


Welding requires an energy source to initiate and complete the process. Welding is most commonly 
accomplished with electricity or a flammable gas. For this project, tungsten inert gas (TIG) welding 
will be the preferred methodology. TIG welding involves an electrical current (through an electrode) 
connected to the object being welded and an inert shield gas (usually argon or argon mixture) that 
protects the weld during the process from oxygen and water vapor. 


This process introduces electrical and compressed gas hazards. Prior to the day’s activities, the 
activity hazard analysis (AHA) for welding tasks will be reviewed to note any changes in process or 
new hazards identified and controlled. The following best practices will be followed when welding 
activities are planned: 


 Work areas will be clean and clear of debris and trip hazards 


 Equipment will be inspected daily or at the beginning of each shift 


 Inspect and don the proper PPE for the task 


 Set up an exclusion to keep non‐essential personnel away from the work area(s) 


 Ensure work area is well ventilated and venting equipment (vacuum and/or pressure) is 
operational and functions as designed 


 Ensure Hot Work Permit is completed before initiating welding activities 


 Ensure fire extinguishers are available and ready for use 


 Do not breath in generated fumes from the welding process 


  Ensure nearby workers are aware of the tasks being performed and are not exposed to 
welding fumes 


 Ensure welding electrode connection is true 


 Ensure return ground is properly connected and sized appropriately 


 De‐energize equipment when not in use 


 Store compressed gas cylinders vertically 


 Valve protection caps should be in place when cylinders are not in use 


 Store and use cylinders away from heat, sparks, and/or open flames 


As with all hot work activities, the hot work permit protocols will be followed as outlined in Section 
3.11. 


2.5. Potential Chemical Hazards 


Potential chemical hazards that may be encountered during project work include exposure to 
uncharacterized waste concentrated in soil, surface water, groundwater, remnant fluids in utility 
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lines, and air. Soil and groundwater at TRS ISTR sites are commonly impacted with CVOCs. Soil and 
groundwater may also contain petroleum hydrocarbons and other VOCs. The amount of chlorinated 
solvents found  in soil and groundwater will be dependent upon the soil type, groundwater flow, 
weathering of the source area contaminants, and other factors. As CVOC‐contaminated  soil and 
water are disturbed and exposed  to the air, contaminant vapors may evaporate  from the soil 
and/or water and present an airborne hazard. The higher the ambient temperature,  the greater 
the amount of vapor that may evaporate  from soil and water. 


CVOCs may enter the body through  contact with  skin and eyes, through ingestion, and through 
inhalation of vapors  from volatized  compounds. Most CVOCs are generally colorless liquid with 
odors varying  from sweet, fruity, to chloroform‐like (see Table 4 for details regarding 
characteristics of OU3 COCs).  


Intrusive activities such as concrete coring and cutting, drilling, and trenching have the potential to 
create airborne chemical hazards at the project location. Workers may need to don respiratory 
protection PPE during intrusive activities if dust or contaminant conditions warrant an upgrade in 
PPE. Respiratory protection PPE (air purifying respirator [APR] or particulate mask) should include P‐
100 filters. A negative pressure half‐face or full‐face APR with P‐100 filter cartridges is 
recommended to provide increased respiratory protection over disposable particulate masks while 
conducting intrusive activities. See Section 5.0 for details regarding airborne hazard monitoring. 


NOTE: Odor should not be used as an indicator of the airborne hazard present  as the nose can 
become desensitized to odors, and  in some cases the solvent odor is not perceptible until 
airborne concentrations have already become hazardous. Table 4 contains a list of CVOCs and VOCs 
historically observed at OU3, along with ionization potential of the compound, reported maximum 
concentrations (soil and groundwater), the Occupational Safety and Health Administration (OSHA) 
permissible exposure limit (PEL), and additional characteristics. Section 5.0 details the site‐specific 
air monitoring program including air monitoring action levels for worker protection specific to this 
project. 


2.6. Non‐Chemical Airborne Hazards 


Non‐chemical airborne hazards that are present at an TCH site generally are limited to dust 
generated from: concrete/asphalt cutting, drilling activities, excavation activities, conductive fill 
placement (electrode construction), placement of well sand, and filling/extracting granular activated 
carbon (GAC) vessels.  


During construction activities when workers crush, cut, grind, or drill materials that contain 
crystalline silica, very small and fine particles are created (respirable particles). Respirable particles 
can be inhaled during these activities which can lead to chronic and/or terminal illnesses after 
prolonged exposure over time. In most cases, the OSHA standard control methods for concrete 
cutting work in outdoor locations does not require additional respiratory protection. Since all 
concrete cutting, coring, and drilling activities will occur indoors for this project, an additional level 
of respiratory protection is required, even if the tool is equipped with integral water delivery 
system. See Table 3 below for tasks anticipated during the project requiring dust respiratory 
protection. 
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Table 3. Respirable Silica Control Methods 


Equipment/Task 
Engineering and Work Practice 


Control Methods 


Required Respiratory 
Protection & Minimum 


Assigned Protection Factor 
(APF) 


< 4 
hours/shift 


>4‐
hours/shift 


Hand‐held power 
saws (any diameter 
blade) 


 Use saw equipped with integrated 
water delivery system 


 When used indoors or in an 
enclosed area 


APF 10  APF 10 


Walk‐Behind Saws   Use saw equipped with integrated 
water delivery system that 
continuously feeds water to blade 


 When used indoors or in an 
enclosed area 


APF 10  APF 10 


Jackhammers and 
hand‐held powered 
chipping tools 


 Use tool with water delivery 
system that supplies continuous 
stream or spray at point of impact 


 When used indoors or in an 
enclosed area  


APF 10  APF 10 


     


Workers at the TCH remediation project, including TRS staff, Ramboll staff, and all subcontractors, 
are recommended to don respiratory protection PPE during activities presenting non‐chemical 
airborne hazards (dusts and respirable particles) as outlined in Table 3. Respiratory protection PPE 
(APR or particulate mask) should include P‐100 filters. A negative pressure half‐face or full‐face APR 
with P‐100 filter cartridges is recommended to provide increased respiratory protection over 
disposable particulate masks when non‐chemical airborne hazards are present. See Section 5.0 for 
details regarding non‐chemical airborne hazard monitoring. 


2.7. Potential Physical and Biological Hazards 


Potential physical hazards associated with work activities on‐site include electricity, steam, heated 
water and COC vapors, pressured lines, lines under vacuum, vehicles, rotating equipment, 
machinery, pinch‐points, lifting, drum handling, power tools, slips/trips/falls, work at height, 
heat/cold stress, physical stress/fatigue, dust, and noise. Refer to the applicable section of this HASP 
and applicable TRS SOPs and TRS AHAs for additional information on the hazards associated with a 
task and associated hazard mitigation. 
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Small animals and rodents may be encountered on‐site. Other potential biological hazards include 
poisonous insects (spiders, ticks). Precautions should be taken to avoid direct contact with animals, 
insects, or plants (as applicable). If a bite, sting, or abnormal skin condition should occur, 
appropriate first aid and/or medical attention should be administered immediately. All cuts received 
on‐site should be treated immediately. 


All persons who will be assigned to work at the project who may be highly allergic to any plants, 
insects (stings, etc.), food, and susceptible to adverse reactions from such (i.e., anaphylaxis), will 
notify the SHSO and/or Site Supervisor prior to working on‐site. This includes notification to the 
SHSO or Site Supervisor of any emergency medications or specific emergency response actions that 
may be needed for that person. 


All staff working on‐site should take precautions to limit exposure to the sun. The majority of the 
work is expected to take place inside the facility. Regardless, workers are encouraged to minimize 
the potential from overexposure to UV radiation from the sun. In addition, workers should use 
appropriate sunscreen to protect exposed skin from UV damage if tasks should be required outside 
of the facility. If an on‐site worker experiences skin conditions associated with over exposure to the 
sun, they should be removed from direct UV exposure and appropriate first aid and/or medical 
attention should be administered immediately. 
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Table 4. Site‐Specific Chemical Hazards 


 
Trichloroethene 
(CAS #79‐01‐6) 


cis‐1,2‐Dichloroethene 
(CAS# 540‐59‐0) 


Tetrachloroethene 
(CAS #127‐18‐4) 


Maximum 
Reported 


Concentration 
40 mg/kg  0.2 mg/kg  0.076 mg/kg 


Permissible 
Exposure Limits 


(TWA) 
100 ppm  200 ppm  100 ppm 


Short‐ Term 
Exposure Limit 


25 ppm  NR  25 ppm 


IDLH  1,000 ppm  1,000 ppm  150 ppm 


IE  9.47 eV  9.66 eV  9.32 eV 


PID CF (11.7 eV) *  0.43+  None  0.31+ 


Boiling Point  87°C  60°C  121°C 


Physical 
Properties 


Colorless liquid (unless dyed blue) with a 
chloroform‐like odor. 


Colorless liquid (usually a mixture of the cis 
& trans isomers) with a slightly acrid, 
chloroform‐like odor. 


Colorless liquid with a mild, 
chloroform‐like odor. 


Route of Entry 
Inhalation, skin absorption, ingestion, skin 
and/or eye contact 


Inhalation, ingestion, skin and/or eye 
contact. 


Inhalation, skin absorption, ingestion, 
skin and/or eye contact 


Symptoms 


Irritation eyes, skin; headache, visual 
disturbance, lassitude (weakness, exhaustion), 
dizziness, tremor, drowsiness, nausea, 
vomiting; dermatitis; cardiac arrhythmias, 
paresthesia; liver injury; [potential 
occupational carcinogen] 


Irritation eyes, respiratory system; central 
nervous system depression 


Irritation eyes, skin, nose, throat, 
respiratory system; nausea; flush face, 
neck; dizziness, incoordination; 
headache, drowsiness; skin erythema 
(skin redness); liver damage; [potential 
occupational carcinogen]. 


Target Organs 
Eyes, skin, respiratory system, heart, liver, 
kidneys, central nervous system 


Eyes, respiratory system, central nervous 
system. 


Eyes, skin, respiratory system, liver, 
kidneys, central nervous system. 


 
Notes: * = PID Correction Factor (CF) (ref.: RAE Systems Technical Note TN‐106); TWA = time weighted average; IDLH = immediately dangerous to life and 
health; IE = Ionization Energy, NR = not reported, N/A = not applicable, ppm = parts per million, eV = electron volts 
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2.8. TCH System Operational Hazards 


2.8.1.  Arc Flash Hazards 


The TCH equipment deployed for the remediation poses arc flash hazards based on the electrical 
energy associated with the electrical supply side to the TCH, VR, and treatment systems. An arc flash 
hazard is defined by the National Fire Protection Association (NFPA) 70E guidelines as, “a dangerous 
condition associated with the possible release of energy caused by an electric arc”. 


Arc flash events are usually the result of an electrical short circuit. The hazards associated with an 
arc flash include extremely high temperatures, electrical shock, and injury from pressure waves 
resulting from the arc flash. Injuries associated with arc flash exposure can be severe (burns, eye 
injuries, shock, physical injuries) and commonly cause fatalities. Extreme caution should be used 
when working on electrical equipment that present arc flash hazards. All TRS equipment on‐site that 
present arc flash hazards will be labeled in accordance with NFPA 70E. 


TRS has prepared a Site‐specific Arc Flash and Short Circuit Assessment (see Appendix F) that 
provides details regarding the specific arc flash hazards for TRS’ equipment in use for the 
remediation. This report is completed based on analyses of actual electrical hazards during the 
remediation which requires installation of primary electrical power to the TCH control system and 
ancillary TCH equipment. As such, this HASP will be amended to include the Arc Flash and Short 
Circuit Assessment when it is completed by TRS engineering personnel. All on‐site staff are to review 
Appendix F as part of the Site‐specific HASP review and sign the HASP Acknowledgement Form in 
Appendix A. 


Note: Only competent persons trained and certified in NFPA 70E are permitted to perform electrical 
work on TRS equipment. 


2.8.2.  High Temperatures 


The application of TCH will increase subsurface soil temperatures and increase the temperature of 
TCH heater well and VR system components. The TCH heaters will be installed using engineering 
controls to protect the operators from high temperatures during TCH operation. Following TCH 
shutdown, it may take several days or weeks for the TCH heaters and heater wells to cool below a 
safe handling temperature of 60°C or 140 degrees Fahrenheit (°F). Severe burns may result from 
contact with these components without the use of proper PPE; however, there are no planned 
activities that would require touching the TCH heaters while they are hot. Gloves providing 
protection from burns will be required to handle any soil sampling equipment during this period 
(see TRS SOP 3.2 for hot soil sampling). It is recommended that temperatures of any surface to be 
touched be first checked with a remote thermometer such as an infrared temperature monitor or 
thermal imager. Care should be taken regarding these temperatures for several weeks following 
shutdown of the TCH system. 


2.8.3.  Steam 


Steam will be generated in the subsurface during operation of the TCH system and may be present 
throughout the remediation volume. In addition, steam may be present in the VR piping running 
from the VR recovery points in the vicinity of the remediation area to the ISTR condenser, and 
within the ISTR condenser. 







NJ.POH.0778.HASP.acf 18  


Steam below the water table will have a positive pressure equal to the hydrostatic pressure at that 
depth. The subsurface will remain very hot after a TCH shutdown and steam generation can occur 
spontaneously if the hydrostatic head pressure is changed while groundwater is at the hydrostatic 
head boiling point.  


Extreme caution must be taken to avoid exposing personnel to any source of steam. Any plans to 
access VR wells, or other equipment with exposure to the subsurface must first be approved by the 
TRS PM, the TRS SQM, and the start‐up approving TRS employee, as addressed in TRS SOP 3.1 for 
hot groundwater sampling. Any activity where there is the potential for exposure to hot 
groundwater and/or steam will be first documented in a site‐ and task‐specific AHA that will define 
task steps and processes, associated hazards, PPE, and mitigation requirements for each hazard. It is 
recommended to contact the TRS SQM prior to accessing any subsurface location that has the 
potential to expose workers to heated soil, steam, and/or volatilized contaminants. The TRS SQM 
will assist in the development of any site‐specific AHAs for these activities. 


2.8.4. Vapor Treatment  


Vapor treatment during the TCH remediation will be accomplished by adsorption using vapor‐phase 
GAC (VGAC). Contaminant vapors are routed through vessels containing VGAC. The vapor treatment 
system will be comprised of two VGAC vessels, plumbed in series, with a primary vessel and a 
secondary vessel. 


At no time will TRS personnel enter the VGAC vessels for servicing or other activity. Entrance into a 
VGAC vessel is a permit‐required confined space entry. Should a vessel need repair or maintenance, 
the carbon vendor will provide the personnel, materials, and equipment to make the repair or 
replace the unit.  


Opening of the access ports or the influent/effluent connections poses a hazard risk to exposure to 
contaminant vapors. Caution will be emphasized when making connection changes or opening the 
access ports for visual inspection(s). 


2.8.5. Activity Hazards Analysis 


Each TRS AHA defines each major work task, associated activities, associated hazards, and mitigation 
efforts for those hazards. Copies of applicable TRS AHAs will be maintained in a binder at the TRS 
field office by the SHSO. Each AHA identifies the work tasks, the specific hazards anticipated, and the 
control measures to be implemented to reduce, mitigate, or control each hazard to an acceptable 
level. A major feature of work is defined as an operation involving a type of work presenting hazards 
not experienced in previous operations or where a new subcontractor or work crew arrives on‐site 
to begin a new segment of the project. Each AHA that is reviewed should be updated as operations, 
procedures, local conditions, and equipment are altered during the project. Updated AHAs will be 
maintained on file at the TRS field office. Staff should notify the SHSO or TRS SQM of any changes 
that significantly improve AHAs and overall safety associated with a task. 


AHAs should be reviewed prior to performing a task with all staff that will be involved in that task.  
AHAs are commonly reviewed during daily tailgate meetings or pre‐task safety meetings conducted 
at the beginning of each work shift. During these AHA reviews, staff involved in the activity are 
encouraged to discuss site‐specific conditions and edit or “dirty‐up” the AHA to provide the best 
mitigation of hazards as possible. 
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3.0  PERSONAL SAFETY, HAZARD CONTROL, INJURY, AND INCIDENT 
PREVENTION 


Personal injury and incident prevention are of the upmost importance to TRS. Incident prevention, 
injury prevention, and personal safety will be maintained on‐site through strict adherence to the 
following policies and safe work practice measures.  


3.1. Project Rules  


All TRS personnel, TRS subcontractors, or others participating in on‐site TCH activities with TRS must 
adhere to the instructions contained in this HASP. All project personnel must review this HASP, 
understand the information and requirements herein, and acknowledge their understanding of this 
HASP by signing the HASP Training Documentation form provided in Attachment A.  


All on‐site workers are required to attend training on restricted zones and exclusions zones within 
the designated work areas and will document their training by signing the Restricted Zone 
Acknowledgement form in Appendix A. TRS on‐site personnel will conduct this entry training as 
needed for all workers coming on‐site. No person shall enter any restricted zone or exclusion zone 
without this training. Guests and visitors may enter the work area(s) only when escorted by TRS on‐
site personnel. 


Contact with contaminated or suspected contaminated surfaces and materials should be avoided. 
Whenever possible, walking through puddles or discolored surfaces, kneeling on the ground, 
leaning, sitting, or placing equipment on drums, containers, exposed soil, or the ground should be 
avoided. 


Medicine, alcohol, and illegal drugs can increase the effects from exposure to toxic chemicals. 
Personnel should not take prescribed drugs where the potential for adsorption, inhalation, or 
ingestion of toxic substances may exist, unless specifically approved by a qualified physician. The 
possession and intake of illegal drugs while on‐site is prohibited. It is strictly prohibited to be under 
the influence of or use illegal drugs or alcoholic beverages while on‐site, while operating machinery 
on‐site, or operating a TRS company vehicle at any time. 


3.1.1.  General Housekeeping 


Work zones will be kept clean and waste and debris will be removed daily. Any used PPE (gloves, 
Tyvek®, respirator cartridges, etc.) that have potentially encountered any non‐aqueous phase liquid 
(NAPL) or other contaminants will be stored in a drum and properly labeled prior to disposal. Tools 
and materials will not be strewn about in a manner that may cause tripping or other hazards. Tools 
and materials will be collected and returned to their storage area following the completion of tasks. 
Stored materials will be placed and stacked in a manner that is stable and secured against sliding or 
collapse. All slip/trip/fall hazards will be eliminated wherever possible. Where slip/trip/fall hazards 
cannot be eliminated, the hazard will be guarded, and warning signs posted in the vicinity of the 
hazard. 


3.1.2.  Lone Worker Policy 


There may be occasions were TRS staff may be working alone on‐site. Having a lone worker at a TRS 
site presents elevated hazards and should only occur when necessary. When any TRS staff is working 
alone on‐site, the following procedures will be followed: 
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1. The PM and the lone worker will also establish a mutually beneficial procedure for ISTR 
system responses that occur outside of normal working hours. If the lone worker is required 
to respond to a system upset or shutdown during normally non‐waking hours, the PM and 
lone worker will establish the best method(s) of notification. For example, after 10 PM, the 
lone worker would provide just text notifications of arrival and departure from the site. The 
PM, in this scenario, would need to confirm receipt of the texts and be on “standby” to 
ensure the lone worker does not request technical assistance and confirm the lone worker 
leaves the site. A lone worker responding to system upsets outside of normal working hours 
must ensure they have the security system FOB in their possession before investigating 
system upsets or shutdowns. 


2. During normal working hours, and once on‐site, the lone worker will contact and check in 
with the TRS PM, or their designee. The check‐in will be made prior to commencing any field 
activities/tasks. At this time, the lone worker and the TRS PM will establish the day’s check‐
in schedule for periodic updates of the lone worker’s status. These check‐ins can be verbal 
or written electronic message (e‐mail or text) in nature. If planned tasks include activities 
with an elevated safety risk (e.g.; working at heights), additional check‐ins will be made prior 
to and upon completion of higher‐risk tasks. Activities with an elevated safety risk require 
the donning of PPE beyond the standard Level D field work clothing of steel‐toed boots, 
hard hats, safety glasses, nitrile and/or leather gloves, and high‐visibility outer garment(s). 
Examples of non‐standard PPE include, air‐purifying respirators, arc flash PPE, fall 
arrest/protection devices, splash protective clothing w/face shields, etc.    


3. The security system for the project includes three (3) FOBs for arming/disarming the 
security system. These FOBs are also equipped with the ability to request emergency 
services assistance (this function is also available on the security system control keypad). If 
the lone worker experiences an injury or perceives imminent danger (e.g., an armed 
intruder), the lone worker can depress the button with the red star (“panic button”) to 
request emergency services. Depression of the “panic button” will also cease energy 
distribution to the ISTR treatment volume. Lone workers will carry one of the security 
system FOBs during their work shift(s) to use in a case of emergency. A lone worker 
responding to system upsets outside of normal working hours must ensure they have the 
security system FOB in their possession before investigating system upsets or shutdowns. 


4. Consistent with the TRS Behavior Based Safety (BBS) program, any employee working alone 
at the project will complete and document a daily tailgate meeting, noting that they are 
working alone. If the tasks or working conditions for a given day change, the lone worker 
will conduct an additional tailgate meeting or pre‐task analysis to identify hazards, proper 
procedures, and PPE required. The lone worker will notify the PM or their designee of the 
change in tasks and/or work conditions when they occur.  


5. In situations that there are multiple employees on‐site, but then conditions or schedules 
change and dictate a lone worker scenario, the remaining lone worker on‐site will contact 
the PM or their designee and update the PM of the change to the on‐site employee status. 
This scenario also applies to travel days when the last person on‐site is the remaining 
employee and responsible for prepping the remediation system for unattended operations 
and securing the work area(s) prior to departure. The previous procedures will be followed 
for the remainder of the lone worker’s shift/assignment. 
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6. Prior to leaving the project site at the end of the work day, the lone worker will notify the 
PM or designee of their departure from the project site. Communication can be verbal or via 
electronic message. 


3.1.3. Fire Protection and Prevention 


The appropriate number of 20A‐80 B and/or C‐rated fire extinguishers will be kept on‐site during 
field activities. During operations, one 15‐pound (lb) (minimum) carbon dioxide (CO2) fire 
extinguisher will be kept on‐site near the TCH control system location. The following are the 
recommended fire extinguishers and locations for the project: 


 TCH control system location: one 15‐lb (minimum) CO2 extinguisher near each entry way 


 Equipment Compound: one 10‐lb (minimum) A‐B‐C extinguisher near each VR blower, one 
10‐lb (minimum) A‐B‐C extinguisher near each ISTR condenser 


 Electrode Field(s): one 10‐lb A‐B‐C fire extinguisher per 3,000 ft2 of area 


 Office Trailer/Work Trailer (if applicable): one 5‐lb (minimum) A‐B‐C extinguisher 


Note: There may be multiple systems and VR equipment in place within the TCH equipment 
compound. Additional fire extinguishers may be required based on the final placement of TCH 
equipment. 


3.1.4.  General Field Activities 


The following list is provided as guidance for general field activities. 


 All TRS personnel, TRS subcontractors, or others participating in on‐site activities with TRS 
must be adequately trained and thoroughly briefed on anticipated hazards, protective 
equipment to be worn, safety practices to be followed, and emergency response and 
communication procedures. 


 At no time during TCH power application shall any person enter an Exclusion Zone 


 Work areas for various construction and operational activities will be established, as 
needed. Keep non‐essential personnel out of the work area. 


 A support zone (SZ) will be maintained at all times.  


 All personnel entering work zones must wear the designated PPE for the area. 


 Loose‐fitting clothing or jewelry, or exposed long hair is prohibited around moving 
machinery.   


 All electrical equipment (power tools, extension cords, etc.) shall conform to Title 29 of the 
Code of Federal Regulations (CFR) Part 1926.400 (29 CFR 1926.400) Subpart K.  


 Be certain that corded electrical equipment and tools use three‐wire grounded extension 
cords. 


 All hand and power tools on‐site will be maintained and used in accordance with the 
manufacturer’s directions and specifications and visually inspected prior to use. 


 Inspect tools and moving equipment to ensure that parts are secured and intact with no 
evidence of cracks or areas of weakness and that it is operating according to manufacturer’s 
specifications. 


 Store tools in clean, secure areas so that they will not be damaged, lost, or stolen.  
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 At the start of each day, inspect brakes, hydraulic lines, light signals, fire extinguishers, fluid 
levels, and steering on each piece of heavy equipment. Equipment inspections should be 
documented using the Heavy Equipment Inspection form provided in Attachment A. 


 Adhere to procedures defined by applicable TRS SOPs and AHAs. 


 Adhere to procedures defined in NFPA 70E regulations for arc flash and voltage protection. 


3.1.5.  Signs/Labels 


Signs and labels will be used to clearly mark containerized waste materials, supplies, etc. Signs will 
be used to clearly mark dangerous areas, chemical storage areas, restricted areas, and specific work 
zones. During operations, hot surfaces and high voltage areas will be clearly identified and high 
voltage/no dig signs will be posted around the perimeter of the TCH Restricted Zone. TCH applicable 
equipment will have labels for arc flash and voltage hazards in accordance with NFPA 70E. Other on‐
site hazards (such as pressurized steam lines) will be labeled accordingly. 


3.1.6.  Eating/Drinking/Smoking 


Eating, drinking, placement or removal of gum or tobacco, smoking, or any practice that increases 
the probability of hand‐to‐mouth transfer and ingestion of material is prohibited in any area that 
has been designated as contaminated, designated Hazardous Waste Operations (HAZWOPER) EZ, 
within the TCH treatment area, or TCH equipment compound. It is recommended that the TRS SHSO 
establish a designated smoking/tobacco use area at the facility that is consistent with the client’s 
and the property owner’s property use guidelines. 


3.1.7.  Sanitation 


Sanitary facilities will be provided for project personnel near the TCH equipment compound and/or 
office trailer. This includes a hand wash sink (or suitable equipment for sanitizing hands) and toilet. 
Personnel will thoroughly wash/sanitize hands before eating, drinking, chewing gum or tobacco, 
smoking, or any practice that increases the probability of hand‐to‐mouth transfer and ingestion of 
material.  


Whenever decontamination procedures for outer garments are in effect, the entire body shall be 
thoroughly washed as soon as possible after the protective garment is removed. 


3.2. Site Control Measures 


Due to the nature of the work to be performed and the hazards described in Section 2.0, the facility 
will have strict access control requirements. Access to the TCH treatment area and TCH equipment 
compound(s) will be restricted to authorized personnel from Ramboll, TRS, TRS‐approved 
subcontractors, and visitors approved by the TRS PM or Site Manager and the TRS SHSO. A log of 
personnel visiting, entering, or working on‐site will be maintained by TRS (the daily tailgate meeting 
form may serve as a log of on‐site visitors). All visitors will receive a health and safety briefing from 
TRS prior to entering designated work areas.   


During the construction phase, Ramboll and TRS, will maintain control into remediation work areas. 
A temporary, chain link security fence will be installed surrounding the exterior of the TCH 
equipment compound and will be locked during operations when staff are not on‐site.  


Unless specifically arranged with Ramboll, work hours during the operational phase of the TCH 
project will be restricted between 7:00 a.m. to 6:00 p.m. daily, Monday through Friday, excluding 







NJ.POH.0778.HASP.acf 23  


federal holidays. However, TRS personnel may require access to the TCH treatment area or 
equipment compound outside of established working hours to respond to system shutdowns or 
upsets. TRS will co‐ordinate with Ramboll regarding work area access during non‐work hours. 


During the operational phase, no one may enter the restricted zone (TCH equipment compound and 
TCH treatment area) or sample monitoring wells within the TCH treatment area until they have been 
trained by TRS and signed the associated Restricted Zone Training Acknowledgement Form 
(Appendix A). Prior to performing work in the restricted zone that could expose personnel to 
contaminants or heated objects, trained TRS personnel must lockout/tagout (LOTO) any applicable 
equipment in accordance with TRS SOP 1.1 Lockout Tagout. Only trained and qualified TRS 
personnel are permitted to perform LOTO on TRS equipment and will require other affected 
personnel to participate as required per LOTO protocol. 


3.2.1.  Traffic Control 


The location of the TCH treatment area is within the Albéa property. Entry into the Albéa property 
will be from the south entrance off Route 31. The north entrance is designated for Albéa’s shipping 
and receiving traffic. During TCH system installation, traffic within the property boundaries will be 
limited to drill rigs, delivery vehicles (tractor trailers and delivery vehicles), and support vehicles. 
Traffic pathways will be delineated inside the facility to maintain safety. 


In addition to signage and other marking devices (cones) to manage traffic flow, TRS will use 
spotters for traffic control for equipment and material deliveries and other similar activities. TRS 
requires spotters (if available) any time that heavy equipment (forklift, skid‐steer, excavation 
machinery, hoisting equipment, etc.) is in use. Spotters will have no other responsibilities while 
spotting vehicles/equipment and will be dedicated to observing the activity. Any staff acting as a 
spotter for traffic control will wear hard hats and high visibility (Hi‐Vis) outer garments (vest, shirt, 
or jacket) meeting American National Standards Institute (ANSI) Class 2/Type R standards. Traffic 
control measures may include the following: 


 Traffic cones or similar temporary warning devices 


 Temporary fencing 


 Traffic signage (see below) 


 Traffic observers and/or flag‐men (spotters) 


Signage to control traffic and to direct delivery trucks to TRS will include: 


 One large sign at the entrance gate to the facility 


Depending on facility conditions, traffic flow, ongoing on‐site work, and/or equipment on‐site, the 
TRS PM, with consultation with Ramboll and Albéa facility personnel, may alter traffic control to 
provide safe working conditions for project staff and for vehicles driving in the vicinity. Any changes 
to existing traffic control will be reviewed with all on‐site staff and documented during the daily 
tailgate meeting and/or as changes are required.  


3.2.2.  Security 


Security fencing will be installed around the TCH equipment compound and any above ground 
infrastructure. The fenced area will inhibit entrance by unauthorized personnel (see Figure 3 for Site 
details).  
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The TCH treatment area will be barricaded to prevent unauthorized entry during all phases of the 
project.  


To prevent access from unauthorized personnel during TCH operations, a motion detection security 
system and a motion activated video system will be installed within the secured area covering the 
TCH treatment area and TCH equipment compounds. As a crucial project safety component, when 
any motion alarm within the TCH treatment area or TCH equipment compound is triggered, it will 
instantly de‐energize the TCH heaters via interlocks with the TCH control system providing power to 
the heater field. All vapor and/or groundwater treatment equipment will still remain operational. 
Only power to the TCH heaters will be de‐energized. This component of the security system will 
protect an intruder from possible injury associated with electrical shock. If unauthorized entry is 
detected, TRS personnel will be notified by a security vendor that the system was shut down due to 
restricted zone breach. If the breach was due to a false alarm, the system will be remotely restarted 
following a visual inspection using the security cameras and/or field personnel to ensure no damage 
or malicious acts were performed to TCH system components or equipment. If a true security 
breach is observed, the local police department will be called to inspect the treatment 
area/equipment compound to ensure the intruder is gone. Upon confirmation from the local police 
department, TRS can restart the system via remote connection. 


3.2.3.  Construction and Sampling Work Zones 


Decontamination of personnel, vehicles, and equipment is required prior to leaving the work area. 
Work zones will be clearly identified for on‐site personnel and visitors. Work zones during 
construction and sampling will consist of the following: 


 Exclusion Zones (EZ) 


 Contamination Reduction Zones (CRZ) 


 Support Zone (SZ) 


The SZ will be free of contamination or physical hazards. In the SZ, training and PPE requirements 
will be equal to the lowest levels allowed on‐site. The TRS PM and SHSO will ensure that access to 
the SZ is regulated at the perimeter fence line. 


Exclusion Zones may be established to protect on‐site personnel and visitors’ exposure to chemical 
and/or electrical hazards. In the case that an EZ is established associated with the TCH work, TRS will 
always maintain sole control of any EZ. Any EZ that is established to prevent exposure to electrical 
hazards will be off limits to any on‐site personnel until the hazards are controlled.  


The TRS PM and SHSO will ensure that access to the EZs is restricted to properly trained employees 
who need to enter the zone and who are wearing the proper PPE. It is anticipated that the areas 
around an active drill rig will be the only established EZs. All EZs will be clearly demarcated using an 
appropriate combination of caution tape, barriers, and signage. 


The CRZs will be established between any EZs and the SZ. Personal decontamination will take place 
in the CRZ. The TRS PM and SHSO will ensure that all employees, materials, supplies, and equipment 
leaving an EZ pass through a CRZ and are properly decontaminated. All CRZs will be clearly 
demarcated using an appropriate combination of caution tape, barriers, and signage. 


Other areas of the work area(s) may be demarcated as controlled access areas, but not EZs. These 
may include haul routes, loading and off‐loading areas, storage areas, and portions of the treatment 
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area during TCH system start‐up. These areas will be clearly demarcated using an appropriate 
combination of caution tape, barriers, and signage. 


3.3. Severe Weather 


This area of the country may be subject to severe and sudden changes in weather. Specific weather‐
related hazards may include: 


 Thunder and lightning storms 


 Tornados 


 Blizzard conditions and/or heavy snow 


 Flash flooding 


The SHSO will monitor the weather on a routine basis using an appropriate smart phone weather 
application (“Weather Bug” or equivalent weather notification). The SHSO will keep on‐site 
personnel informed of weather conditions and make arrangements for shelter and work stoppage 
dependent upon weather conditions. Details regarding weather related emergency response are 
provided in the Site‐specific Emergency Response Plan (ERP) in Appendix E. 


3.3.1. Lightning 


When data is available, TRS outdoor, on‐site work will be suspended when lightning strikes within a 
10‐mile radius of the work area. If data is unavailable, the 30‐second rule should be followed. The 
30‐second rule is based on the speed of sound, which is roughly 700 miles per hour (mph). At that 
rate, it takes about five seconds for a sound wave like thunder to travel one mile. If you start 
counting the number of seconds after a lightning flash, and you keep counting until you hear the 
thunder, you can then divide by five to get the distance to that flash in miles. Once lightning has 
moved to within about five or six miles of the work area, there is a high risk for getting struck. The 
SHSO or their designee, will review forecasted weather and monitor lightning and associated 
thunder when appropriate. A smart‐phone application capable of providing local lightning strike 
information (i.e., Weather Bug) is recommended for monitoring these weather conditions. 
Appropriate action in the case of lightning work stoppage and muster locations will be discussed at 
the tailgate meeting on days when the weather forecasts indicate possible lightning strikes. See 
Section 13.4 for information on muster locations and the ERP for emergency response procedures. 


3.3.2. Tornadoes 


A tornado is a violently rotating column of air extending from the base of a thunderstorm down to 
the ground and can occur with little or no warning. They can destroy well‐made structures, 
uprooting trees, and hurling objects through the air at high speeds. 


The SHSO or their designee will monitor weather while on‐site for indications of tornadoes. 
Appropriate action in the case of a tornado, work stoppage, and muster locations will be discussed 
at the tailgate meeting on days when the weather forecasts indicate possible severe weather. In the 
case of a potential tornado, the SHSO or Site manager will sound a warning of three blasts from an 
air horn or similar device (i.e., car horn) to notify on‐site personnel to stop work and immediately 
report to the primary muster point. See Section 13.4 for information on muster locations and the 
ERP for specific emergency response procedures. 
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3.4. Heat Stress 


Heat stress is a major hazard especially for workers wearing protective clothing. Heat‐related 
illnesses range from heat stress to heat exhaustion and heat stroke. Careful training in the use of 
PPE (including periods of acclimatization), frequent monitoring of personnel wearing protective 
clothing, judicious scheduling of work and rest periods, and frequent replacement of fluids can 
protect against this hazard. Areas of shade will be available for all staff on‐site and including an air‐
conditioned work/office trailer. 


When daily average heat index exceeds 85°F, the TRS Site Supervisor or SHSO will develop a heat 
stress plan for the day. That will plan will include, but not be limited to, periodic rest/rehydration 
breaks, and monitoring of staff for signs and symptoms of heat stress. Personnel will be monitored 
by the SHSO for the amount and frequency of liquid intake, frequency of breaks, and the 
appearance of heat stress symptoms. A person will be assigned to execute the plan and ensure that 
required breaks are taken and the plan will be reviewed at the daily tailgate meeting.   


The symptoms and/or warning signs for the early stages of heat stress include rashes, cramps, 
discomfort, rapid pulse, drowsiness, and impaired function. Treatment for early stages of heat stress 
includes rest in a cool setting and fluid intake. 


Continued heat stress if untreated, could lead to heat stroke which can cause irreversible damage or 
even death. The major symptoms of heat stroke include dry ‐ hot skin temperature (the body’s 
natural perspiring mechanism has ceased to function properly), dizziness/disorientation, 
nausea/vomiting, diminished or loss of motor function, impaired vision, and unconsciousness. Thus, 
heat stroke requires immediate treatment, which includes: 


 Immediately notify the Site Supervisor of the heat stroke victim and contact 
emergency services (call 9‐1‐1) and proceed with treating victim. 


 Remove victim’s protective outer clothing. 


 Unless the victim is obviously contaminated, omit or minimize decontamination and 
begin treatment immediately.  


 Immediately cool the victim’s body. This should include moving the victim to a cool, 
shaded area and applying cool, wet towels or ice wrapped in towels (do not apply 
ice directly to bare skin). Target cooling areas on the body include the head and 
neck areas, armpits, and crotch (areas where blood flow is near the skin surface). 


 Continue to monitor the victim’s condition and vital signs every five minutes until 
emergency medical assistance arrives. Provide a record of the vital signs, 
observations, and times to the emergency medical personnel. 


When on‐site personnel are in Level D and C PPE, physiological monitoring shall commence when 
the ambient temperature is above 29.5°C (85°F). This monitoring will be performed by the SHSO (or 
their designee) and co‐workers. The Physiological monitoring shall include: 


 Watch for changes skin color, rashes, excessive sweating, or cessation of sweating. 


 Ask personnel about rashes, cramps, and discomfort. 


 Observe personnel for signs of drowsiness and impaired ability to think or function. 


 Measure pulse and the time it takes for a rapid pulse to return to normal once stress has 
been removed or reduced. 
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 Monitoring frequency shall increase as the ambient temperature increases or as slow 
recovery rates are observed. An adequate supply of cool drinking water shall be 
provided for the workers. 


3.5. Cold Stress 


Cold injury (frostbite and hypothermia) and impaired ability to work are dangers at low 
temperatures or when the wind chill factor is high. Personnel will wear appropriate clothing, have 
warm shelter readily available, schedule adequate work and rest periods, and will monitor their co‐
worker’s physical ability. Cold weather requirements: 


 If wind chill is a factor at the work location, the cooling effect of the wind can be 
reduced by shielding the work area or providing employees an outer garment to act as a 
windbreak. 


 Extremities, ears, toes, and noses will be protected from extreme cold by protective 
clothing. 


 Employees exposed to wet weather will wear a layer of clothing which is impermeable 
to water. 


Workers will notify the SHSO if they are suffering from illnesses or taking any medication, which 
interferes with normal body temperature regulation or reduces tolerance to work in cold 
environments. These workers will be excluded from work in cold (30°F or below). 


3.6. Vehicle Safety 


Cabs of vehicles will be free of non‐essential items and loose items will be secured to prevent 
movement within the vehicle. Do not allow the rated load capacity of a vehicle to be exceeded. 
Heavy equipment will be inspected daily prior to use and documented in the Heavy Equipment 
Inspection form included in Appendix A. Confirm that all appropriate guards are in working 
condition. These may include rollover protective structures, seat belts, emergency shutoff in case of 
rollover, and backup warning lights and signals. Equipment operators will report abnormalities such 
as equipment failure, leaking liquid, unusual odors, etc. to their supervisor(s), the SHSO, or the PM. 
Blades and buckets will be lowered to the ground and parking brakes set before vehicles are shut 
off. Wheels of vehicles will be chocked when not in use for extended periods. 


During all phases of the TCH project, there will be instances when vehicles will be required to 
maneuver off clearly marked roads or pathways. While maneuvering vehicles through these areas of 
the project site, and any areas of limited visibility, a spotter will be implemented to provide the safe 
mobility of the vehicle through the project site. The spotter should remain visible to the vehicle 
operator as long as the vehicle is in motion. If the operator should lose visual contact with the 
spotter during mobilization of the vehicle, the operator shall stop the motion of the vehicle until 
visual contact with the spotter is re‐established. 


A spotter is required any time that heavy equipment (i.e., forklift, skid‐steer, excavation machinery, 
crane) is in operation. When driving any vehicle in reverse, a spotter will be used if one is available 
on‐site. If no spotter is available, drivers should avoid driving in reverse or where vision is limited. If 
a driver must drive in reverse or in areas of limited vision without a spotter, the driver should exit 
the vehicle and confirm that a clear driving path is available. Spotters will have no other 
responsibilities while spotting vehicles/equipment and will be dedicated to observing the activity. 
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Any staff acting as a spotter for traffic control will wear hard hats and Hi‐Vis outer garments (vest, 
shirt, or jacket) meeting ANSI Class 2/Type R standards 


Cellular or mobile phone use is prohibited during operation of any motor vehicle or heavy 
equipment at the Albéa property and surrounding community. If personnel are required to make a 
call during operation of a vehicle, personnel will stop the vehicle at a safe location and secure the 
vehicle from movement (place motor vehicle in park, set heavy equipment in the neutral position 
and set parking brake, etc.) before taking or making a call.  


Vehicle and equipment operators will operate all vehicles/equipment in accordance with New Jersey 
state laws and posted local municipality requirements. Operators will not exceed local speed limits.  


3.7. Equipment and Machine Guarding 


Be certain that equipment has appropriate guards and engineering controls. Belts, gears, shafts, 
pulleys, sprockets, spindles, flywheels, chains, or other reciprocating, rotating or moving parts of 
equipment will be guarded if there is a possibility of human contact or when they otherwise create a 
hazard. TRS and its subcontractors will adhere to other applicable provisions which require backup 
alarms consistent with OSHA requirements. 


3.8. Drilling 


Drilling activities to install TCH subsurface equipment falls under the scope of work for TRS. TRS 
personnel will be on‐site during TCH component installation activities (drilling). The following list 
provides guidance to TRS personnel for drilling oversight activities: 


 Hard hat, hearing protection, gloves, eye protection, Hi‐Vis vest (or equivalent), and 
safety shoes will be worn by all TRS employees involved in drilling activities, and by 
employees required to work in the immediate vicinity of drilling activities.  


 Based on current working conditions and work activities, specific worker breathing zone 
air monitoring programs will be established by the SHSO daily. Air monitoring results will 
be recorded in a log by the SHSO (or their designee) and maintained on‐site. See Section 
5.0 for details regarding air monitoring and associated action levels for the project. 


 Depending on worker breathing zone monitoring, workers at drilling locations may be 
required to wear respirators. All drilling personnel (including oversight personnel) are 
required to have record of current respirator fit testing (less than one‐year old). All 
drilling personnel and others involved in drilling activities are required to have 
respirators on‐site and readily available during these tasks.  If needed, TRS can provide 
respirators upon request and additional fit testing would be required for any respirators 
provided.  


 Only trained and authorized personnel will operate the drill rig and associated 
equipment. TRS personnel will not operate drilling equipment or associated support 
equipment. 


 At no time will any personnel be allowed to climb the mast of a drill rig while it is in the 
upright position without appropriate fall protection and fall protection equipment 
training. 


 The mast will be lowered prior to moving the drill rig. 
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 Care will be taken to avoid slips/trips while working on uneven, wet, or plastic covered 
surfaces. To the best extent possible, slip/trip/fall hazards will be mitigated at each 
drilling location. 


 There will be no walking, standing, or crawling under a suspended load. 


 All personnel will be trained on the location and function of all “kill‐switches” on the 
drill rig prior to beginning drilling operations; all kill switches will be tested at the start 
of each shift. 


 On‐site personnel will not approach an operating drill rig without establishing 
communications with the drill rig operator. 


 Clear paths of egress from drilling locations will be maintained at each drilling location 
during drilling operations. 


 When operating drilling equipment in the vicinity of overhead power lines, heavy 
equipment and personnel will maintain the minimum distances specified by OSHA 
regulations 29 CFR 1926.1408. The requirements for these minimum distances are 
provide in Table 5. 


Table 5. Safe Distance from Overhead Power Lines 


Voltage of Power Line (kV)  Minimum Distance to be Maintained from Power Line* 


Up to 50kV  10 feet 


Over 50kV to 200kV  15feet 


Over 200kV to 350kV  20 feet 


Over 350kV to 500kV  25 feet 


Over 500kV to 750kV  35feet 


Over 750kV to 1,000kV  45 feet 


Over 1,000kV 
Safe working distance will be established by the utility 
owner/operator or by a qualified engineer experienced in 
electrical power generation and transmission 


Notes:  kV=kilovolt; * = OSHA regulations 29 CFR 1926.1408 Table A 


3.9. Confined Space Entry 


According to CFR 1910.146(b), "Confined space" is defined as a space that:  


 Is large enough and so configured that an employee can bodily enter and perform 
assigned work  


 Has limited or restricted means for entry or exit (for example, tanks, vessels, silos, 
storage bins, hoppers, vaults, and pits are spaces that may have limited means of 
entry.) 


 Is not designed for continuous employee occupancy  


A “permit‐required confined space” has the above characteristics, plus one or more of the following 
characteristics:  


 Has the potential to contain a hazardous atmosphere 
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 Contains a material with the potential to engulf an entrant 


 Has an internal configuration that might cause an entrant to become trapped or 
asphyxiated? 


 Contains other recognizable safety or health hazards 


The only known potential confined spaces at the project site associated with the TCH equipment is 
the cooling tower. This is a non‐permit confined space. Confined space entry is not anticipated 
under this contract. If a “permit‐required confined space” is identified on‐site, then TRS will 
communicate this requirement to employees, sub‐contractors, and visitors using proper signage. 


The interior of the condenser container does not meet the requirements of a confined space per 
applicable OSHA regulations as it is designed for human occupancy. However, a portion of the work 
area within the condenser container is limited, presents trip and overhead hazards, and may contain 
hazardous atmospheres. Workers entering the condenser should use caution regarding physical 
hazards and open the doors of the condenser on both ends for ventilation prior to entry. The doors 
should be open for a period of five minutes and the breathing zone screened with a PID prior to 
personnel entering the condenser unit. 


3.10. Fall Protection 


In accordance with OSHA regulations outlined in 29 CFR 1926 Subpart M, each employee on a 
walking/working surface (horizontal and vertical surface) with an unprotected side or edge which is 
6 feet (1.8 m) or more above a lower level shall be protected from falling by the use of guardrail 
systems, safety net systems, or personal fall arrest systems. Minimum fall protection is anticipated 
on this project and will be associated with the installation and demobilization of the 
condenser/cooling tower units. During condenser/cooling tower assembly/disassembly, personal fall 
protection equipment (fall harness, lanyards, self‐retracting lifelines, etc.) will be worn by staff 
performing work above 6‐feet where other approved fall protection (guardrail systems, etc.) is not 
present. In addition, should personnel require fall protection for certain, short term activities (e.g., 
access to crane or drill derricks), only competent, trained personnel shall conduct the work 
activities. For all activities conducted at a height of 6 feet or greater above the next lower 
level/platform, each employee will wear a harness and lanyard when appropriate (i.e., when there is 
a reasonable and stable place to hook the lanyard). 


Portable ladders will be used in accordance with 29 CFR 1926.1053(b)(1). When portable ladders are 
used to access an elevated work area, the ladder shall extend at least three feet above the working 
surface. In the case that the ladder cannot be extended the required three feet, the ladder will be 
secured to prevent the accidental movement of the ladder during use. As a rule, fall protection is 
not required for ladder use to access elevated work areas. 


3.11. Hot Work 


Hot work includes tasking involving electric or gas welding, cutting, brazing, or similar flame or 
spark‐producing operations. Heat shrinking and grinding activities are the only hot work anticipated 
under typical TRS contracts. Other atypical hot work tasks include thawing of pipework with heaters, 
soldering, brazing, or sweating copper pipe, applying heat for seized hardware, metal fabrication 
(cutting or sawing), and welding of metal components. 
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All activities associated with potential hot work will require completion of the TRS Hot Work Permit 
and will follow the appropriate safety protocols (i.e., fire extinguisher available nearby). The TRS Hot 
Work Permit is provided in Appendix A. 


Prior to any hot work, flammable materials and/or combustible materials will be removed from the 
work area to a safe distance away from the hot work (minimum distance of 35 feet). Combustible 
materials include, but are not limited to: 


 Construction materials (wood, roofing materials, plastics, insulation, etc.) 


 Flammable or combustible liquids or gases (gasoline, paint, propane, etc.)  


 Organic material (grass, hay or straw, wood chips, trees, shrubs, etc.) 


 Paper products (paper, tissue, cardboard, shipping materials, etc.) 


 Fibers and cloths (rags, clothing, furniture, window coverings, etc.) 


A fire‐watch will be established in accordance with the TRS Hot Work Permit. The fire‐watch will 
continue for a minimum of 30 minutes following the hot work or for a longer duration as described 
in the TRS Hot Work Permit for the task. 


The following conditions require the implementation of a fire‐watch 


 Work is being done in an area where a fire could develop 


 Combustible materials are within 35 feet of the hot work 


 Combustible materials are greater than 35 feet away but can be easily ignited by sparks 
(check SDS or manufacturer’s recommendations) 


 There are doorways within 35 feet 


 Combustible materials are stored in adjacent spaces 


If all the conditions listed above can be eliminated, then the fire‐watch can be omitted. The hot 
work permit still requires completion and signature prior to initiating the work. 


3.12. Excavation and Trenching 


Trenching and/or excavations where the depth is greater than 4 ft bgs are not expected for this 
project. In the case that any excavation does exceed 4 ft bgs, these excavations will be constructed 
in accordance with the requirements of OSHA Standard 29 CFR 1926.652 for trenching safety. For 
trenches greater than 4 feet in depth, means of egress shall be installed at distances no greater than 
25 feet. For trenches or pits greater than 5 feet in depth, a protective system (benching, sloping, 
shoring, etc.) shall be constructed and approved by a competent person for excavation safety. All 
health and safety practices for general construction will be followed including requirements for 
workspace housecleaning and exposure to falling loads. All excavation spoils will not be piled/stored 
any closer than three feet from the edge of any excavation. 


3.13. Hoisting and Rigging 


All hoisting and rigging operations will follow the guidelines set forth in 29 CFR 1926.753, Safety and 
Health Regulations for Construction, Hoisting and Rigging; OSHA Document 3072 (1996), Sling 
Safety; OSHA requirements, and applicable state of New Jersey requirements. In accordance with 
OSHA regulations 29 CFR 1926.1410, minimum distances from energized overhead power lines 
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specific to lifting and hoisting will be maintained. The requirements for these minimum distances is 
provide in Table 5. 


A lifting plan will be prepared and reviewed prior to initiating any critical lift. A critical lift is defined 
as a lift that either exceeds 75 percent of the rated capacity of the crane or derrick or requires the 
use of more than one crane or derrick. At least three days prior to crane work, hoisting/rigging 
subcontractors will provide a lift plan and AHAs (or equivalent) to TRS for their work to be 
performed. The TRS SHSO will determine if a critical lift exists and may also require a lifting plan for 
other large or unusual loads. AHAs for crane work and lifting and lift plans (if applicable) will be 
reviewed at a pre‐task safety meeting with all personnel involved in hoisting and rigging. TRS staff 
will oversee all crane work and lifting however, TRS staff will not act as riggers or assist with any 
lifting or rigging work outside of directing placement of TRS equipment and/or associated lifting 
activities.    


3.14. Material Handling 


On‐site personnel will observe the following protocols to prevent incidents of hazards and injury 
related to lifting and moving of equipment and materials on‐site: 


 Drums will be pumped prior to moving if the integrity of the drum skin is questionable. 


 Personnel will ensure that all container covers, drum lids, bungs, caps, and other sealing 
devices are in place and properly tightened prior to moving any material container. 


 Personnel will be trained in proper lifting and moving techniques and will only move 
items of reasonable weight and dimension by hand. 


 Before moving anything with a forklift, the forklift operator will determine the most 
appropriate sequence in which the various items should be moved. 


3.14.1. Moving/Lifting 


Employees performing repetitive motion tasks will take breaks to avoid injury. When lifting objects 
is necessary, employees will follow safe lifting practices. Bend the knees, keep the back straight, 
keep the object as close to the body as possible, and lift with the legs. If the object is large or 
awkward, employees will get help with lifting. Always clear a pathway before moving an object. 
When possible, use carts, hand trucks, or a push/pull technique to move the object. 


3.14.2. Spill Prevention and Containment 


TRS and its subcontractors will store, handle, and transfer fluids to prevent the release or spill of oil 
or other potentially hazardous materials. Materials that are likely to be used in construction 
equipment include polyvinyl chloride (PVC) glue and primer, gasoline, diesel fuel, hydraulic fluid, and 
lubricating oils. A chemical inventory list of materials expected to be on‐site is provided at Appendix 
D and copies of Safety Data Sheets (SDS) for chemicals on‐site will be maintained in a binder on‐site 
by the SHSO. Materials that are likely to be used or stored on‐site during operations include diesel 
fuel and drums or tanks containing waste material extracted from the subsurface (temporary).  


Separated storage areas will be created for the various types of waste and debris (including used 
PPE) associated with the removal. Signs and labels will be used to clearly mark containerized waste 
materials, supplies, etc. 
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Specifications for tanks and containers must meet generally approved standards; including but not 
limited to suppliers’ recommendations and specifications of the United States Department of 
Transportation (DOT). In meeting these standards, TRS will ensure that tanks and containers 
maintain their integrity and be of a condition acceptable for storage and transportation. All storage 
tanks containing liquids will have a secondary containment capable of holding 110 percent of the 
tank capacity. All flammable materials will be stored in appropriate containers and in a designated 
flammable materials cabinet. 


Secondary containment systems will be placed under the ISTR condenser/cooling tower unit(s) and 
associated liquid‐phase granular activated carbon (LGAC) vessels. The secondary containment 
systems will have the capacity to hold 110 percent of the total fluid volume contained within these 
units.  


An appropriate spill response kit (minimum 25‐gallon capacity) will be staged in the immediate 
vicinity of any TCH equipment secondary containment unit. Any fuel (diesel and gasoline) stored on‐
site will be stored in Type 1 containers and in a secondary containment tub (or equivalent) capable 
of holding 110 percent of the volume of the fuel container(s).   


3.14.3. Material Transfer Safety 


Volatile liquids and residues shall be removed from storage tanks using explosion‐proof or air driven 
pumps. All pumps and transfer equipment requiring an electrical power source will be properly 
grounded using Ground Fault Circuit Interrupters (GFCI). Storage and temporary containers will also 
be grounded during materials transfers. 


Transferring liquids and refueling will occur only at approved locations that are at least 100 feet 
away from any wetlands or surface waters, and 200 feet from any private, municipal, or community 
water supply. On‐site personnel will have adequate spill response equipment available at the 
dispensing or transfer location. Any liquids will be collected in suitable containers and appropriately 
disposed. Transfer lines will not be left unattended when in use and will either be held or secured in 
place throughout the transfer process. 


Refueling of vehicles will be performed off‐site. In addition, only the qualified vendor providing 
propane tanks (if used) will refuel these tanks on‐site. 


TRS personnel shall contact the TRS PM and TRS SHSO for non‐routine materials handling events. 
The TRS SHSO will be responsible for developing any task‐specific AHA.   


3.15. Site Emergency Response 


There is always the potential that an emergency situation could occur. These “emergency 
situations” include, but are not limited to, the following: 


 Fire 


 Unplanned loss of power 


 Unplanned environmental release 


 Extreme/dangerous weather (i.e., tornado, severe electrical storm, blizzard) 


 Natural disasters (i.e., earthquake, flood) 


 Acts of violence and/or vandalism 
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In the case of an on‐site emergency, specific procedures will be followed to ensure the safety of on‐
site personnel, others who may be present in the work area, and/or the general public in vicinity of 
the work area. An ERP has been prepared for this remediation and is presented in Appendix E. All 
on‐site personnel associated with TCH operations are required to review the site‐specific ERP, be 
familiar with the site‐specific emergency response procedures, and be able to carry out those 
procedures in the case of an emergency. If any on‐site personnel feel that they cannot carry out any 
emergency response procedure, the SHSO and/or PM should be notified so that arrangements can 
be made to meet the requirements of the site‐specific ERP. 


4.0  PPE PROGRAM 


Personnel will wear Level D PPE when on‐site, which consists of the following: 


 Work clothing as dictated by the weather 


 Safety (steel‐toe or equivalent) shoes or boots 


 Safety glasses 


 Hard hat (as needed) 


 Nitrile (or equivalent) gloves (use when handling or contact may occur with 
contaminated soils or similar materials) 


 Work gloves (as needed) 


 Hearing protection (as needed) 


 Hi‐Vis vest or equivalent (as needed) 


Level D PPE provides no respiratory protection and minimal skin protection. Level D PPE should be 
used when the concentrations of chemicals in the workplace atmosphere contains less than the 
regulatory limit and work functions preclude the potential for unexpected inhalation of, or other 
contact with, hazardous levels of any chemical. For Level D PPE, the workplace atmosphere must 
contain at least 19.5 percent oxygen. 


Personnel will be trained on the proper use and limitations of PPE described within this section prior 
to use on‐site. Any personnel using a respirator will be trained in accordance with TRS respiratory 
training program (Appendix C) and have current fit‐test documentation (completed within the past 
year). 


4.1. Hearing Protection and Noise Control 


The TRS hearing conservation program is based upon limiting the exposure of on‐site personnel and 
visitors to excess noise. All on‐site personnel and visitors will be provided with protection against 
the effects of hazardous noise exposure. Protection will include earplugs, earmuffs, or a 
combination of both. On‐site personnel and visitors will be required to use hearing protection 
whenever sound‐pressure levels exceed 85 decibel (dB) steady‐state expressed as a time weighted 
average (TWA). It will be assumed that this sound pressure level is not exceeded if two people can 
engage in conversation using normal voices within three feet from the noise source.  
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4.2. Eye Protection 


Airborne particulates, flying debris, and chemical exposure can cause injury to eyes. Safety glasses 
will be worn during all phases of work of the remediation. All safety glasses used will meet ANSI 
Z87.1‐2010 standards. When work conditions warrant and as determined by the TRS SHSO, full‐face 
shields, goggles, or chemical goggles may be worn. 


4.3. High Visibility Clothing 


Hi‐Vis outer garments will be required for any activities using heavy equipment including 
bobcat/skid‐steers, excavators, loaders, cranes, forklifts, or similar machinery. Hi‐Vis outer garments 
will consist of, at a minimum, a Hi‐Vis vest. Hi‐Vis shirts and/or jackets are permissible as long as 
they are the outermost layer of clothing. Hi‐Vis garments should be clean as to promote visibility 
and meet ANSI requirements for “Performance Class 2/Type R” standards as defined in ANSI 
standard 107‐2015. 


4.4. Dermal Protection 


Protective clothing, such as Tyvek® suits and nitrile gloves will be worn when dermal exposure to 
hazards warrants, as determined by the SHSO. Tyvek® suits are not required for the TCH project, but 
on‐site personnel may elect to wear them during intrusive, subsurface activities such as drilling. 
Clothing must be maintained and stored properly to prevent damage or malfunction due to 
exposure to dust, moisture, sunlight, damaging chemicals, extreme temperatures, and impact. 
Tyvek® suits will not be reused; they will be disposed of at the end of each workday at minimum or 
whenever necessary. Any PPE that may have come into contact with NAPL or other contaminants 
will be segregated and stored in a sealed container with appropriate labeling prior to disposal. 


4.5. Respiratory Protection 


The need for respiratory protection is not anticipated during TCH construction, operation, and 
demobilization. However, due to the nature of TCH, there is always the potential for respiratory 
hazards. As such, all on‐site personnel performing tasks with the potential for respiratory hazards 
will have current respirator fit testing and have respiratory protection available on‐site. The SHSO, 
PM, or Site Manager will review daily tasks planned and provide direction on respiratory PPE 
required for those tasks during daily tailgate meetings. If respirator use is warranted, half‐face or 
full‐face respirators are required for all personnel working at the project site. 


Level C PPE provides respiratory protection when atmospheric conditions exceed the action level for 
airborne contaminants (see Section 5.0). Level C PPE should be worn when the types of air 
contaminants have been identified, concentrations measured, and a respirator filter cartridge is 
available that can remove the COCs. Level C PPE should not be used if atmospheric concentrations 
of any chemical exceed immediately dangerous to life and health (IDLH) levels or if the workplace 
atmosphere contains less than 19.5 percent oxygen (see Table 4 for IDLH values for expected COCs). 
While not anticipated, Level C PPE will include a half‐face or full‐face air purified respirator with 
P100/OV cartridges at a minimum. During drilling and excavation operations, all staff associated 
with these tasks are required to have on‐site an air‐purifying respirator and a combination high 
efficiency particulate air (HEPA) and volatile organic filter cartridges (P100/OV).  


Level B and Level A respiratory protection should be used when concentrations of chemicals in the 
workplace atmosphere are above the regulatory limit. If this situation arises, work will cease until a 
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site‐ and task‐specific addendum to this HASP is prepared which will include appropriate training 
and equipment required.  


4.5.1. Maintenance and Storage 


All respirators will be inspected prior to use. The inspection will include a check of respirator 
function, tightness of connections, and the condition of the various parts including, the face piece, 
head straps, valves, connecting tube, and cartridges, canisters, or filters and a check of elastomeric 
parts for pliability and signs of deterioration.   


The respirators will be cleaned and disinfected at the following intervals: 


 Respirators issued for the exclusive use of an employee will be cleaned and disinfected 
as often as necessary to be maintained in a sanitary condition. 


 Respirators issued to more than one employee will be cleaned and disinfected before 
being worn by different individuals. 


 Respirators maintained for emergency use will be cleaned and disinfected after each 
use. 


 All respirators will be stored to protect them from damage, contamination, dust, 
sunlight, extreme temperatures, excessive moisture, and damaging chemicals, and they 
will be packed or stored to prevent deformation of the face piece and exhalation valve.  


4.6. Construction Safety 


Steel‐toed shoes/boots or safety shoes/boots conforming to ANSI Z41.1‐1991 and American Society 
for Testing and Materials (ASTM) F 2412‐05 and F2413‐05 with chemical resistant soles will be worn 
during all phases of work on‐site. A hard hat will be worn during any phase of on‐site work when 
overhead obstructions exist, while acting as a traffic spotter, or during the use of heavy equipment. 
A Hi‐Vis safety vest or an outermost layer of safety/reflective coloring will be worn when heavy 
equipment is present and in operation, during drilling and excavation operations, during any task 
where traffic control is in effect, and as site‐specific conditions warrant or as directed by the SHSO 
(or their designee). Protective work gloves are required for all phases of work at the project site. 


5.0  AIR MONITORING PROGRAM 


The work space air monitoring program will be implemented by Ramboll. Their plan can be found in 
Appendix G. 


6.0  TRS TCH‐SPECIFIC SAFETY PROCEDURES 


All TRS personnel, TRS subcontractors, or others participating in on‐site activities with TRS must be 
familiar with standard operating safety procedures and any additional instructions and information 
contained in this HASP, HASP appendices, and applicable TRS SOPs. Copies of applicable TRS SOPs 
will be maintained on file on‐site. 


6.1. TCH System Operations 


TCH system operations will be conducted in accordance with TRS internal SOPs and equipment 
operating standards. Only trained and qualified TRS personnel will operate TRS TCH equipment. 
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6.1.1.  TCH Start‐Up 


Only qualified, trained TRS personnel will conduct TCH start‐up activities. Start‐up and initial 
unattended operations of the TCH control system are performed only when the site‐specific start‐up 
checklist has been completed and signed off by authorized TRS operations personnel. 


6.1.2.  TCH Emergency System Shut Down 


During TCH operations, if an emergency condition should arise; all personnel have the authority to 
depress the emergency stop (E‐stop) button on the TCH control system which will de‐energize the 
TCH heaters in the field. An E‐stop button is located near the main panel of the TCH control system. 
Additional E‐stop buttons will be installed at the facility and located near the entrance to the 
equipment compound. The procedure for emergency shutdown is as follows: 


 Press the emergency stop button.  


 Access the TCH control system main panel, open the primary output breaker, attach a  
“Danger/Do Not Operate” tag on the breaker, and lock out the primary output breaker in 
accordance with TRS SOP 1.1 for LOTO. 


 Notify the TRS operator, TRS PM, and/or TRS SHSO of the emergency shutdown at the first 
available opportunity. 


 Once the emergency condition has been rectified and the TRS PM (or their designee) has 
provided approval to re‐apply power to the TCH heaters, the primary output breaker can be 
re‐energized in accordance with TRS SOP 1.1 for LOTO.  


 Notify the TRS operator to re‐start the TCH system. 


6.2. TCH Operations Work Zones 


Due to the hazards that exist on‐site during TCH operations, TRS will establish a TCH restricted zone 
(RZ). The TCH RZ is an area established to permit access to only authorized personnel who have 
been properly trained or who are escorted by properly trained personnel and have signed the TCH 
Restricted Zone Acknowledgement Form.  


The TCH RZ will have a clearly defined boundary that restricts access but may consist of movable 
boundaries (such as temporary chain‐link fencing or snow fencing) during operations. Proper 
signage delineating the area shall be posted. 


In the event a hazardous condition exists within the TCH treatment area that cannot be eliminated 
or controlled through administrative or engineering control methods, a TCH EZ will be established to 
prevent access by all personnel while power is applied to the subsurface. TRS will maintain sole 
control of any EZ established on‐site. The EZ will have a locked access point with immovable 
boundaries and shall only be entered following the completion of LOTO procedures in accordance 
with TRS SOP 1‐2 for LOTO. Approval by the TRS Vice President (VP) of Operations or TRS SQM is 
required prior to access a TCH EZ with the TCH heaters activated. Proper signage delineating the 
area shall be posted. EZs on‐site include live electrical panels and transformer compartments. 
Restricted zones will include the heater well field, equipment compound, and all areas within the 
fence. 
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6.3. Lockout/Tagout 


Safe work practices will be used to safeguard employees from injury while they are working on or 
near exposed electrical conductors or circuit paths that are, or can become, energized. The specific 
safety‐related work practice shall be consistent with the nature of and extent of the associated 
potential energy hazards. Prior to performing work in the restricted zone that could expose 
personnel to electrical current, trained personnel must lockout and tagout the TCH control system. 
Only TRS staff who have been trained in LOTO procedures in accordance with TRS SOP 1.1 
Lockout/Tagout may perform LOTO procedures. In addition, TRS staff must sign the SOP 1.1 Training 
Acknowledgement Form following their training and confirmation of competency by their trainer. All 
TRS personnel performing LOTO on‐site must have a current certification and training in NFPA 70E. 


Unless it can be demonstrated that de‐energizing introduces additional or increased hazards or is 
infeasible due to equipment design or operational limitations for specific tasking, exposed energized 
electrical conductors or circuit paths to which an employee might be exposed will be put into an 
electrically safe work condition before an employee works on or near them. Workers in the vicinity 
of exposed and potentially live electrical conductors will follow procedures defined in NFPA 70E to 
ensure personal safety. 


Note: Only authorized TRS personnel experienced and trained to operate or perform maintenance on 
the ISTR remediation equipment or system support components are allowed to conduct the 
LOTO procedures on TRS equipment as described in TRS SOP 1.1 Lockout/Tagout. 


7.0  DECONTAMINATION 


TRS employees and subcontractors shall implement work practices that minimize contact with 
hazardous substances (e.g., do not walk through areas of obvious contamination; do not directly 
touch potentially hazardous substances). All TRS’ on‐site work will be performed in modified Level D 
PPE. Should changes in on‐site conditions cause an upgraded level of personal protection, all 
impacted workers will be informed of the necessary equipment and decontamination requirements. 


7.1. Personal Decontamination Procedures 


Personnel, clothing, equipment, and samples leaving the contaminated area of the work area must 
be decontaminated to remove harmful chemicals or infectious organisms that may have adhered to 
them. While in modified Level D PPE, any disposable PPE, including nitrile gloves and Tyvek® suits 
will be disposed in a designated and appropriate labeled drum prior to disposal.   


Potable water will be provided on‐site. Workers will wash hands and face before breaks, lunch, and 
before leaving the job site. Water, soap, and clean towels will be provided. Boots and hard hats will 
be washed with detergent and rinsed with potable water as needed. 


If an upgrade to Level C personal equipment occurs, all non‐disposable protective equipment will be 
cleaned in a specified contaminant reduction zone prior to leaving the work area either for reuse or 
as trash. If needed, respirators will be dismantled, washed, and disinfected after each use or as 
needed. Disposable Level C PPE (respirator cartridges, clothing, gloves, etc.) will be disposed of in a 
labeled drum and analyzed prior to disposal. 
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Personnel will be trained in decontamination procedures to minimize contact with possible 
contaminants and maximize worker protection. These procedures will be enforced throughout TCH 
operations. 


7.2. Vehicle and Equipment Decontamination 


A containment berm or decontamination pad will be constructed at a location that the TRS SHSO, 
TRS PM, and the Ramboll representative(s) deem is most adequate to perform decontamination for 
equipment and tools. Decontamination will be performed on an as‐needed basis. It is assumed that 
all equipment in contact with subsurface contamination will require on‐site decontamination. If 
necessary, equipment and sampling tools will be decontaminated by scrubbing with detergent water 
using a brush, followed by rinsing with water.  


Drilling and excavation equipment will be decontaminated by pressure washer prior to arrival at the 
project site. TRS will inspect all drilling and excavation equipment arriving on‐site and may require 
additional decontamination of equipment if deemed necessary prior to using the equipment on‐site. 
Equipment that has touched soil below grade will be decontaminated by pressure washer prior to 
leaving the work area. The drilling and/or excavation subcontractor will establish a decontamination 
area with a containment unit to collect water and debris from decontamination. Any 
decontamination water that collects in the containment area will be pumped to DOT‐approved 55‐
gallon drums for temporary storage prior to disposal. All waste drums will be properly labeled in 
accordance with applicable local, state, and federal requirements. Decontamination fluids will be 
handled and contained in accordance with site‐specific waste management plans. 


7.3. Decontamination during Medical Emergencies 


If emergency life‐saving first aid and/or medical treatment are required, decontamination 
procedures may be omitted at the professional emergency responder’s direction. The appropriate 
on‐site personnel and/or professional emergency responder will accompany contaminated victims 
to the medical facility to advise them on matters involving decontamination. Refer to the “Health 
and Safety Plan Summary” at the beginning of this document and/or Section 13.2 for information on 
local emergency care facilities. 


Life‐saving care will be instituted immediately without considering decontamination. The outer 
garments can be removed if they do not cause delays, interfere with treatment, or aggravate the 
problem. Protective clothing can be cut away. If the outer contaminated garments cannot be safely 
removed, the individual can be wrapped in plastic to help prevent contaminating medical personnel. 
No attempt need be made to wash or rinse the victim, unless it is known that the individual has 
been contaminated with an extremely toxic or corrosive material, which could also cause severe 
injury or loss of life. If it is at all possible, it is best to have a professional emergency responder make 
the judgment and perform the above‐mentioned procedures. For minor medical (non‐life 
threatening) illnesses or injuries, the normal decontamination procedures will be followed. 


For inhalation exposure cases, treatment can only be performed by a qualified physician. 


If the contaminant is on the skin or in the eyes, rinse/flush the affected area with water for 15 
minutes. Portable 15‐minute eyewash station containing potable water or eyewash solution will be 
maintained on‐site during activities using or have potential exposure to corrosive materials. At all 
times, a minimum of six 32‐ounce eye‐wash bottles will be on‐site for emergency use. 
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8.0  HAZARD ASSESSMENT 


The SHSO, or a designee, will prepare a chemical inventory list of chemicals brought on‐site (See 
Appendix D). If new chemicals or hazardous substances are brought on‐site, employees must inform 
the SHSO. The SHSO will be responsible for updating the project’s chemical inventory as needed and 
maintaining the SDS compendium for the project. SDSs will be added or removed from the 
compendium as materials are brought onto or no longer exist on‐site. Any on‐site personnel 
potentially exposed to a substance will be advised of information contained in the SDS for that 
substance.  


Each container entering the workplace will be checked for appropriate labeling, if applicable. 
Container labels will include the following: 


 Identity of the hazardous chemical 


 Appropriate hazard warning 


 Name and address of the chemical manufacturer 


Containers which hazardous chemicals are transferred into must be labeled, tagged, or marked with 
the identity of the hazardous chemical(s) and appropriate hazard warnings. TRS uses routine audits 
and inspections to evaluate and mitigate on‐site hazards to the extent practical.  


8.1. Day 1 Health and Safety Inspection 


Prior to the first day of field activities, the TRS PM or SHSO will conduct a “Day 1” health and safety 
readiness inspection to ensure all the required PPE, first aid kit(s), eye‐wash bottle(s)/station, and 
other essential health and safety items are on‐site. If items are shown as incomplete upon 
inspection, replacement items will be expedited to the project site at a prioritized rate. A copy of the 
“Day‐1 Readiness Health and Safety Checklist” is provided in Appendix A. 


8.2. SHSO Inspections 


General safety inspections will be conducted monthly, unannounced, at times selected by the SHSO 
or his designee to ensure compliance with the HASP. The purpose of these general inspections is to 
ensure that project health and safety procedures are being implemented in accordance with the 
HASP and to identify any issues which may require further evaluation, discussion, or actions. The 
results of these inspections will be documented in writing and submitted to the TRS SQM and also 
discussed at the next Daily Tailgate Health and Safety Meeting.   


In addition to the bi‐weekly inspection, the SHSO will complete a monthly inspection to review and 
update all health and safety documentation, including the compendium of SDSs. The monthly 
compliance inspection will also include and inspection all health and safety equipment and 
emergency response materials. 


8.3. Corporate Health and Safety Audits 


Periodic inspections to identify and evaluate workplace hazards shall also be performed by the 
Corporate SQM or his designee. Inspections may occur:   


 When mobilization to a new project site first occurs 


 Every other week by the SHSO or his designee 
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 When new substances, processes, procedures or equipment that present potential new 
hazards are introduced into the workplace 


 When new, previously unidentified hazards are recognized 


 When occupational injuries, illnesses, spills, and near misses occur. 


 Whenever workplace conditions warrant an inspection 


8.4. Hazard Correction 


Unsafe or unhealthy work conditions, practices or procedures at TRS work facilities shall be 
corrected in a timely manner based on the severity of the hazards, and according to the following 
procedures: 


 When observed or discovered.  


 When an imminent hazard exists, which cannot be immediately abated without 
endangering employee(s) and/or property, TRS will remove all exposed workers from 
the area except those necessary to correct the existing condition. Workers necessary to 
correct the hazardous condition shall be provided with the necessary protection. 


 All such actions taken and dates they are completed shall be documented on Daily 
Tailgate Forms or the final incident report. 


9.0  MEETINGS AND INSPECTIONS 


9.1. Pre‐Construction Safety Meeting 


The TRS PM or his designee will conduct a pre‐construction safety meeting before any work begins 
at the project location and on the first day of mobilization in the field of new personnel. Every 
person working in the field, including TRS employees and subcontractors, must attend a pre‐
construction safety meeting. Meeting participants will review the HASP and the site‐specific safety 
concerns. At a minimum, the following topics will be covered in the preconstruction safety meeting: 


 Team members and responsibilities, including SHSO 


 Location of on‐site first aid equipment and spill containment equipment 


 Route to local hospital/occupational medical facility and contact information for 
emergency medical services 


 Site security/visitor control 


 COCs and signs of exposure 


 Physical and biological hazards 


 Proper PPE requirements including review of respiratory protection, air monitoring plan, 
and associated action levels 


 Overhead power lines and other overhead hazards 


 Areas and tasks requiring fall protection 


 Safe operation of vehicles and heavy equipment 


 Fire protection, prevention, and location of extinguishers 


 Lockout/Tagout requirements 


 Permit requirements (e.g. hot work and confined spaces) 
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 Emergency response procedures (ERP – Appendix E) and project muster point(s) 


All personnel will document their understanding of this HASP and the pre‐construction safety 
meeting by signing the HASP Acknowledgement Form included in Appendix A. 


9.2. Pre‐Operations Safety Meeting 


Prior to beginning TCH operations on‐site, the TRS PM or his designee will hold a pre‐operations 
safety meeting. At a minimum, the following topics will be covered before personnel are permitted 
to work within the TCH RZ during the system operational phase of work: 


 Proper LOTO requirements to enter the electrode field and a complete review of the 
TRS SOP 1.1 for LOTO (all personnel will acknowledge SOP training by signing the SOP 
training acknowledgement form). 


 Project protocols with respect to site‐specific restriction zones and exclusion zones. 


 Proper PPE requirements including review of respiratory protection, air monitoring plan, 
and associated action levels. 


 Site‐specific training regarding potential hazards with TCH equipment. Training should 
include (but not be limited to) electrical hazards, hot surfaces, pinch points, slip/trip/fall 
hazards, confined spaces, and contaminants of concern. 


 Site‐specific and task‐specific training regarding on‐site sampling requirements. Training 
should include the potential hazards of sampling and review of appropriate TRS SOPs 3.1 
and/or 3.2 for hot groundwater and hot soil sampling, respectively. 


 Training on locations and function of the E‐stops. The E‐stop will deactivate the TCH 
heaters but will not deactivate vapor recovery or treatment equipment. 


 On‐site training for Emergency Response and the possible scenarios (see ERP Appendix 
E). 


 Confirmation that all on‐site personnel have completed site‐specific reading 
assignments as outlined by the TRS PM, SHSO, or TRS SQM. 


All personnel will document their understanding of topics addressed in the pre‐operations safety 
meeting by signing the TCH Restricted Zone Acknowledgement Form included in Appendix A. 


9.3. Daily Tailgate Health and Safety Meetings 


A daily tailgate meeting will be held each day when personnel are on‐site during all phases of the 
TCH project. The PM, the SHSO, or a delegate of the SHSO will conduct these meetings. All on‐site 
personnel will attend. The tailgate meetings will be conducted on‐site, prior to the commencement 
of the daily activities. The agenda of the meeting may vary, but, at a minimum, it will cover the 
activities planned for the day, including operations which may occur in other areas of the project 
site that could potentially impact the planned work (e.g., site‐specific equipment or materials 
deliveries, expected visitors, planned inspections), an overview of the known hazards, and methods 
to be used to mitigate the hazards. Daily tailgate meetings will include the review of applicable TRS 
SOPs and AHAs for work to be performed. Any near‐miss events or incidents from previous work will 
be discussed as lessons learned. The SHSO will also discuss any recently completed inspections and 
inspection findings. The daily tailgate meeting form (Appendix A) will be completed and maintained 
on file on‐site. As needed, the Site Supervisor or SHSO may conduct additional tailgate meetings 
during a given day if changes in on‐site conditions, changes in work tasks, or recognition of hazards 
(near‐miss events or incidents) warrant additional review with on‐site staff. 
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9.4. General Work Area Safety Inspections 


General work area safety inspections will be conducted weekly, unannounced, at times selected by 
the SHSO or his designee to ensure compliance with the HASP. The purpose of these general 
inspections is to ensure that project health and safety procedures are being implemented in 
accordance with the project safety plan, and to identify any issues which may require further 
evaluation, discussion or actions. The results of these inspections will be discussed at the next Daily 
Tailgate Health and Safety Meeting as discussed in Section 9.3.   


9.5. Safe Behavior Observations 


Safe Behavior Observations (SBOs) are a key component of the TRS BBS program. SBOs will be 
conducted either by the SHSO or designated TRS personnel, using the form contained in Appendix 
A. The goals of conducting an SBO are to: 


 Reinforce safe work practices and behaviors 


 Identify and improve at‐risk practices and acts 


 Improve task procedures, conditions and controls 


 Ensure that the necessary tools and supplies are available 


 Facilitate collaborative feedback 


The SBO evaluations will provide real‐time feedback on unsafe actions and conditions on a regular 
basis to the work crews. Following the observation and feedback session, the SBO form will be 
returned to the SHSO for evaluation and record keeping. Copies of all SBO forms will also be 
submitted to the SQM for review. These evaluations will be conducted as on‐site conditions and 
activities warrant. SBOs will not be completed when only one person is present on‐site. 


10.0 ROLES, RESPONSIBILITIES, AND AUTHORITY 


TRS has established an organizational structure for providing technical direction and administrative 
control to accomplish safety and quality‐related goals on this project. All project personnel are 
responsible to make health and safety the top priority on‐site each day. The key personnel for the 
project are identified below: 


 Senior Project Manager: Chris Thomas 


 TRS Project Manager: Sean Fournier 


 TRS Site Safety and Health Officer: Jeff Riffe 


 TRS Safety & Quality Manager: Greg Knight 


Copies of the HASP, appendices, and applicable SOPs will be provided to client staff and 
subcontractors who will have personnel working on‐site. At the time of mobilization to the project 
site, the SHSO will confirm that they understand the overall safety and health objectives for the 
project and have been trained and are familiar with the requirements of this HASP. All client staff 
and subcontractors will document HASP training by signing the HASP Acknowledgement Form 
(Appendix A). The SHSO will have the authority to ensure all personnel on‐site follow the health and 
safety procedures set forth in the HASP and to dismiss any personnel who does not comply with this 
HASP and/or acts in an unsafe manner. 
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10.1. Corporate Safety & Quality Manager 


The TRS Corporate SQM, Greg Knight, is responsible for developing and implementing the provisions 
of the TRS CSP. The SQM will support each project team to assist with development of the site‐
specific HASP for every project.   


10.2. Project Manager 


The TRS PM has overall responsibility and authority to direct technical, management, and 
contractual matters for those portions of the project under the supervision of TRS. The PM is 
required to effectively communicate on‐site risks and the requirements of the HASP to TRS’ 
employees, TRS’ subcontractors, and those on‐site personnel being supervised by TRS while they are 
performing project‐related activities. The TRS PM has the following additional responsibilities: 


 Promote and maintain that the personal safety of all staff working at the project 
location is the top priority every day on every task or activity 


 Serve as the primary contact with the client or the client’s representative 


 Establish appropriate health and safety procedures for TRS’ on‐site activities 


 Ensure that project staff are properly trained 


 Enforce health and safety requirements, and determine disciplinary actions for 
violations of the plan 


 Ensure that necessary permits for TRS’ activities have been obtained prior to starting 
field work 


 Ensure that required field personnel attend health and safety briefings and tailgate 
meetings 


 Review and update the HASP 


 Participating in incident investigations 


 Stop work in the case of unsafe acts, work practices, or otherwise hazardous on‐site 
conditions 


10.3. Site Health and Safety Officer 


The TRS SHSO is responsible for documenting that the designated procedures of this HASP are 
implemented in the field by TRS employees, TRS subcontractors, and others participating with TRS in 
the completion of project tasks under the management of TRS. In some cases, the SHSO role may be 
filled by the TRS PM. 


The TRS SHSO will serve as the on‐site point of contact for all health and safety matters related to 
work being performed or supervised by, TRS. The TRS SHSO will provide technical information 
regarding health and safety to on‐site personnel. The TRS SHSO will also oversee on‐site activities 
with respect to health and safety issues and will stop work if conditions are determined to be 
detrimental to on‐site personnel, equipment/property, or the environment. 


The TRS SHSO has the following responsibilities for on‐site activities under the direction or 
supervision of TRS: 


 Promote and maintain that the personal safety of all staff working at the project 
location is the top priority every day on every task or activity 
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 Ensure that all known tasks assigned to TRS, the hazards associated with those tasks, 
and protective controls required for those tasks have been identified 


 Ensure that only personnel qualified in accordance with applicable health and safety 
requirements are allowed to perform field work 


 Ensure that only qualified individuals are allowed access to on‐site locations or 
operations where potential hazards exist 


 Ensure that proper security and control of RZs and EZs on‐site are maintained 


 Conduct documented inspections of TRS’ work activities 


 Stop work and remove personnel from the field if personnel, equipment, property, or 
the environment are jeopardized by unsafe work activities or otherwise hazardous on‐
site conditions 


 Provide site‐specific training to new employees and visitors including required “Right to 
Know” information (see Section 8.0 Hazard Communication) 


 Conduct and/or participate in daily tailgate health and safety meetings 


 Ensure that employees know the location of safety equipment, such as fire 
extinguishers, eye‐wash stations, and first aid kits, and that this equipment is kept 
current 


 Perform scheduled inspections of health and safety equipment including, but not limited 
to, fire extinguishers, first aid kits, bloodborne pathogen response kits, fall protection 
equipment, automated external defibrillators (AEDs), eye wash equipment, and 
emergency shower (if equipped) 


 Ensure that proper hazard, right‐to‐know, and other safety and labor information (local, 
state, and federal) are posted in a prominent place on‐site 


 Ensure that all operations are conducted in a manner to mitigate adverse environmental 
impacts 


 Ensure that work practices promote the TRS BBS program including the performance of 
SBOs, recognition and correction of unsafe behaviors, and reporting of near‐miss and 
incident events 


 Establish and maintain the hazard communications program, including SDS and training 
materials 


 Maintain on‐site binders for TRS AHAs and SOPs  


 Maintain health and safety related record keeping including, but not limited to, daily 
tailgate meetings, HASP review and acknowledgement, safety related training (SOPs and 
AHAs), SDS and on‐site chemical inventory, and any client‐specific records required 


 Maintain health and safety related data records including, but not limited to, PID 
monitoring logs, dust monitoring logs, and voltage testing 


 Evaluate work areas for any hazards not identified in the HASP and initiate safety 
measures to protect personnel, including appropriate revisions to health and safety 
documents 


 Immediately report near‐miss events and incidents in accordance with this HASP and 
TRS procedures 
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 Coordinate with off‐site emergency responders and medical service organizations to 
establish required emergency services and verify that emergency phone numbers and 
addresses are current and accurate 


10.4. Field Personnel 


Field personnel are responsible for performing work in a safe and healthful manner. They are 
responsible for abiding by the requirements of the HASP, and for fulfilling and maintaining their 
individual training and medical surveillance programs. If there are concerns that implementation of 
work orders or health and safety requirements would unreasonably compromise the safety or 
health of an individual or the environment, such concerns should be brought to the attention of an 
immediate supervisor or the SHSO. Field personnel are responsible for the following: 


 Perform work to maintain personal safety as the top priority 


 Abide by the requirements of this HASP 


 Exercise “stop work” if unsafe acts or hazardous on‐site conditions are recognized that 
could lead to personal injury, equipment or property damage, or unplanned 
environmental release(s) 


 Take all reasonable precautions to prevent injury to themselves and to their fellow 
employees 


 Being alert to potentially hazardous situations 


 Employ safety tools provided such as AHAs, SOPs, and SDSs to mitigate hazards and 
promote worker safety 


 Perform only those tasks for which they have been trained and believe they can do 
safely, and immediately report any accidents, near misses, and/or unsafe conditions to 
the SHSO 


 Notify the SHSO of any special medical conditions (i.e., allergies, contact lenses, 
pregnancy, diabetes, etc.) and, if necessary, ensure that all on‐site personnel are aware 
of the condition 


 Prevent spillage to the extent possible. If a spill occurs, contain the spillage and clean‐up 
immediately using safe clean‐up measures as directed by the SHSO 


 Practice good housekeeping at all times 


 Immediately report all injuries, accidents, environmental releases, and near‐miss events 


10.5. Subcontractors 


Subcontractors are responsible for establishing, implementing, and maintaining a health and safety 
program for their employees. Subcontractors are responsible for performing work activities in a safe 
and healthful manner in accordance with both the subcontractor’s health and safety program and 
this HASP. In the event that a subcontractor’s health and safety program conflict or differs from this 
HASP, the SHSO and PM will review the program components with the subcontractor’s safety 
representative and develop the best approach to project tasking.    


10.6. Stop Work Orders 


When any employee observes a condition of “imminent danger”, unsafe work or actions, or 
hazardous on‐site conditions, that employee can exercise Stop Work Authority. Imminent danger 
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means a condition or hazard that would reasonably be expected to cause death or serious harm to 
workers or members of the public, may result in equipment or property damage, or may result in an 
unplanned environmental release.  


Examples of unsafe work conditions can include, but not inclusive to: 


 Operation of drill rig too close to overhead power lines 


 Air monitoring detection at or above established action levels, OSHA 8‐hr TWA, or IDLH 
limits 


 Unsafe operation of heavy equipment 


 Failure of workers to wear proper safety equipment, such as required PPE or fall 
protection equipment 


Should an employee exercise Stop Work Authority, the TRS SHSO will be notified immediately. 
Further, TRS interprets “stop work authority” a step further where every TRS staff, TRS 
subcontractor, or other personnel working on‐site have a “Stop Work Obligation” if they recognize 
any act or condition that could lead to an incident. 


11.0 COMMUNICATION 


TRS' policy is to maintain open communication between management and staff on all matters 
pertaining to safety. The following is TRS’ system of communication, designed to facilitate a 
continuous flow of two‐way (management, supervision, and employees) safety and health 
information in a form that is readily understandable to and between all affected on‐site personnel: 


 New worker orientation, including a discussion of site‐specific safety and health policies 
and procedures  


 Site‐specific Health and Safety Plans 


 TRS CSP 


 SOPs 


 AHAs 


 Workplace‐specific safety and health training including Arc Flash training in accordance 
with NFPA 70E and HAZWOPER training in accordance with 29 CFR Part 1910.120. 


 The following on‐site safety meetings are conducted by the TRS PM or his/her designee: 


 Pre‐construction safety meeting. Before any work begins on‐site and on the first day of 
mobilization in the field.  


 Pre‐operations safety meeting. Prior to beginning TCH operations. 


 A daily tailgate meeting. Each day when TRS personnel are on‐site during all phases of 
the TCH project.  


 TRS has established a Health and Safety Committee to review health and safety 
procedures, implementation, documentation, and tracking. Ata a minimum, the Health 
and Safety Committee shall consist of the VP of Operations, the TRS SQM, and an 
additional staff member. At a minimum, this committee meets every other month to 
review the status of health and safety across the company, identify areas of 
improvement, and set goals for the program  


 Posted and distributed safety information  
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 Personnel may report health and safety concerns to their supervisor, the SHSO, or 
directly to the SQM. Concerns may also be documented in writing on the SHSO status 
report or monthly checklist  


 SBOs 


 Follow‐through by supervision to ensure effectiveness 


It is every TRS employees’ responsibility to work safely in every task they perform. Every TRS 
employee has personal responsibility to practice BBS principles to improve site and worker safety 
and share ideas for health and safety programs across the company. 


12.0 TRAINING 


Due to the nature of the work to be performed on‐site, special training will be required based on the 
activity performed. Training records for all on‐site personnel will be maintained on‐site by the SHSO 
and available upon request. 


12.1. General Hazardous Waste Operations Training 


To protect on‐site personnel from exposure to chemical hazards, it is possible that exclusion zones 
will be established to contain contaminated materials and will be in place during the duration of 
each phase of the project. Before Site personnel or visitors may enter an EZ or complete subsurface 
invasive work activities or perform tasking which has the potential for contact with hazardous 
materials, they will be required to have successfully completed the following training: 


 Initial 40 hours of HAZWOPER training as required under 29 CFR 1910.120 


 Eight hours of HAZWOPER refresher training annually as required by 29 CFR 1910.120 


 Three days of actual field experience under the direct supervision of a trained, 
experienced supervisor 


Visitors and Site personnel, such as surveyors and electricians, who must enter the Site but will not 
be entering EZs or performing any subsurface invasive work will not require HAZWOPER training in 
accordance with 29 CFR 1910.120.  


Before a Site worker or visitor may enter an EZ, their employer must provide the SHSO with a 
certification showing that the worker or visitor has completed their HAZWOPER initial and refresher 
training. These certifications will be maintained in an on‐site file and be available for review. 


The SHSO understands TRS’ safety and health program and will be trained in TRS’ PPE, TCH 
operations, LOTO procedures, spill containment, hot media sampling procedures, and health hazard 
monitoring procedures and techniques.   


12.2. Site‐Specific Training 


The information and training employees receive must be tailored to the types of chemical and/or 
physical hazards and exposures they may encounter at the Site. The training program is designed for 
both new and experienced employees. Hazard communication training will be provided for 
employees before and/or immediately when they arrive on‐site. Additional training will be provided 
when a new chemical or hazardous material is brought into the workplace. The following 
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information will be given to employees with a potential for exposure and to all new site workers or 
whenever TRS becomes aware of a new or previously unrecognized hazard. 


 Explanation of the TRS CSP and this Site‐specific HASP  


 Measures for reporting any unsafe conditions, work practices, injuries and when 
additional instruction is needed 


 Physical hazards at the Site and methods for hazard mitigation 


 RZs and EZs at the Site 


 Chemicals present at the Site (in use and stored) 


 Availability of toilet, hand‐washing, and drinking water facilities  


 Hazardous wastes stored on site and the location of these materials 


 Reported soil and groundwater contamination compounds, associated hazards, signs 
and symptoms of exposure, and hazard mitigation measures 


 Physical and health effects of the hazardous chemicals 


 Methods and observation techniques used to determine the presence or release of 
hazardous chemicals 


 Methods regarding minimizing or prevention of exposure to these hazardous chemicals 
through the use of engineering and administrative controls and PPE 


 Proper housekeeping, such as keeping stairways and isles clear, work areas neat and 
orderly, and promptly cleaning up spills 


 Prohibiting horseplay, scuffling, or other acts that adversely influence safety  


 Prevention of musculoskeletal disorders, including proper lifting techniques. 


 Air monitoring action levels associated with Site COCs 


 Steps the project team has taken to lessen or prevent exposure to COCs 


 Emergency procedures to follow if an individual is exposed to COCs  


 Directions to and contact information for local emergency medical services 


 Site emergency contact information (see ERP Appendix E) 


 Site‐specific emergency response procedures as defined by the ERP (Appendix E) 


 How to read labels and review SDS documents to obtain appropriate hazardous 
information 


 Location of SDS files and location of hazardous chemical lists 


12.3. Electrical Safety Training 


Prior to working on‐site during TRS TCH remediation operations, TRS personnel who intend to enter 
the restricted zone must complete the following electrical safety requirements: 


 Read and understand the TRS Electrical Safety Policy 


 Read and understand the Site‐specific Arc Flash and Short Circuit Assessment (Appendix 
F) 


 Read and understand the TRS Working Alone guidance (see Section 3.1.2); 


 Complete Electrical Safety NFPA 70E Arc Flash Training 
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 Complete TRS training on LOTO procedures as described in TRS SOP 1.1 Lockout/Tagout, 
including training on emergency shutdown procedures 


 Complete the Site‐specific TRS electrical restricted zone training and sign the 
acknowledgement form included in Appendix A 


No TRS personnel shall work within medium voltage panels (greater than 600 volts) at any time. 


12.4. Crane and Lift Truck Operator Training 


Only appropriately trained heavy equipment operators may operate heavy equipment, this includes 
lift trucks. Specific to tasking anticipated at the Site, only operators trained and certified in 
accordance with 29 CFR 1926.1427 shall operate a crane. Only personnel trained in accordance with 
1910.178 will operate lift trucks. Crane and lift truck operators must present copies of training 
documentation to the TRS SHSO prior to commencing any lift. 


12.5. Respiratory Training 


Any personnel using a respirator will be trained and fit tested in accordance with TRS respiratory 
training program included as Appendix C of this document. Current fit‐testing will be less than one‐
year old. 


12.6. Competent Person Training 


Certain activities or safety procedures at a construction site require design, inspection or supervision 
by a competent person. The OSHA Construction Standard defines a competent person as someone 
who:  


 is capable of identifying existing and predictable hazards in the surroundings, or working 
conditions which are unsanitary, hazardous, or dangerous to employees  


 has authorization to take prompt corrective measures to eliminate any issue 


Unless otherwise noted in the Daily Tailgate Health and Safety Meeting, the SHSO will serve as the 
Competent/Qualified Person to complete the following health and safety requirements: 


 General safety and health 


 Safety training 


 Fire protection and prevention 


 PPE 


 Noise exposure 


 Gases, vapors, dusts, and mists (air monitoring) 


 Hazard communication 


 HAZWOPER 


 Waste disposal 


 General electrical 


 LOTO 


 Work at heights, fall protection, and ladder safety 


 Motor vehicle safety 
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During the Daily Tailgate Health and Safety Meeting, TRS and on‐site subcontractors will identify the 
Site‐specific competent persons required to complete daily tasking. Competent persons are required 
for the following anticipated Site activities: 


 Rigging (TRS staff will not conduct rigging of any equipment) 


 Electrical 


 Aerial lifts 


 Cranes or hoists 


 Powered industrial trucks (forklifts) 


 Excavations 


 First aid and medical 


 Signaling 


12.7. Other Training 


Personnel involved in the transportation of hazardous material will be trained in accordance with 49 
CFR 172, Subpart H. 


All personnel operating electric and or pneumatic tools will receive training on their use and safe 
operation. 


12.8. Medical Surveillance 


The expected duration of the project is estimated to be nine to twelve months. Exclusion zones will 
be established to contain contaminated materials and to protect Site personnel and visitors from 
exposure to chemical hazards. It is possible that these zones will be in place during the duration of 
the project. Personnel working on this project who enter such exclusion zones will be required to 
participate in a medical monitoring program that meets the requirements of 29 CFR 1910. 


12.8.1. Medical Examination Requirements 


OSHA suggests that a baseline medical monitoring program contain the components listed below. 


 Medical History/Physical 


 Audiometry  


 Respirometry 


 Vision by Machine 


 Urinalysis  


 Blood Chemistries  


The employer of each on‐site personnel or visitor who enters an EZ will be required to provide the 
SHSO with a signed letter stating that the employee currently participates in a medical monitoring 
plan that meets the requirements of 29 CFR 1910 and has passed a respirator fit test within the last 
12 months. The employer will also provide the SHSO with a letter or certificate signed by physician 
or other licensed healthcare professional stating that the employee is physically fit to perform the 
work duties assigned to him or her and has medical clearance to use a respirator. These documents 
must be provided to the SHSO and filed for review before the employee will be allowed to enter an 
EZ. 
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12.8.2. Exposure Monitoring 


Any person exposed to high levels of hazardous substances will be required to undergo a repeat 
medical surveillance examination at, or if necessary, before the conclusion of the project. Such an 
examination will help determine the medical implications of the exposure. The type of surveillance 
examination will be determined by the SHSO and TRS SQM based on the exposure. Any person 
suffering a lost‐time injury or illness must have medical approval prior to returning to work on‐site. 


12.8.3. Post‐Accident/Incident Testing 


In the event of an accident or incident on‐site where there is personal injury and/or property 
damage in excess of $1,500.00, TRS may require drug and/or alcohol screening for any TRS 
employee involved. Drug and alcohol testing will be at the discretion of the TRS SQM and will occur 
as soon as possible following the incident/accident. 


13.0 INCIDENT RESPONSE AND FIRST AID 


In the event of an accident or emergency, the appropriate response is critical to minimize impact of 
the event. Proper preparation by maintaining the emergency call list and first aid supplies are vital 
to providing the appropriate response. 


13.1. Personnel Roles, Lines of Authority and Communication System 


A list of project emergency contacts is contained in Table 7. The list of emergency contacts will be 
kept on‐site with the acting SHSO and posted in a prominent location inside the TRS field office. All 
staff will carry a working cell phone for emergency situations. 


Table 6. Site‐Specific Emergency Contact Information 


Situation/Title  Response Agency/Name  Telephone Number 


Emergency  Fire/Police/Rescue  9‐1‐1 


Police (Non‐emergency)  Washington Police Department  (908) 689‐2111 


County Sherriff  Warren County Sherriff’s Department  (877) 277‐3788 


Medical  St. Luke’s Warren Hospital  (908) 859‐6700  


Poison Control  National Poison Control  (800) 222‐1222 


Chemical Release  National Response Center  (800) 635‐7179 


Ramboll US Corporation – 
Primary Contact  


Nita Shinn  (904) 947‐0789 


TRS Managing Director  Tim Warner  (617) 489‐0535 


TRS Corporate SQM  Greg Knight  (360) 560‐4838 


TRS Senior Project Manager  Chris Thomas  (360) 560‐4845 


TRS Project Manager  Sean Fournier  (978) 502‐6525 


TRS SHSO  Jeff Riffe  (765) 562‐2252 
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13.2. Hospital Directions 


The directions to Community Hospital East are provided in the HASP summary at the beginning of 
this document, in Figure 1, and below. 


Nearest Local Hospital: 


St. Luke’s Warren Hospital 
185 Roseberry Street 
Phillipsburg, New Jersey 08865 
908‐859‐6700  
Hours:  Emergency care available 24 hours, seven days a week 
 
Distance: 12.5 miles, Drive Time: Approximately 12 minutes  
 
Directions from Site (See Figure 1): 


1. Head south on Route 31 South toward Myrtle – 0.5 miles 
2. Turn RIGHT onto NJ‐57 W/E Washington Avenue 
3. Continue on NJ‐57 W/E to US‐22 – 11.0 miles 
4. Slight RIGHT onto US‐22 W – 0.5 miles 
5. Turn RIGHT onto Roseberry Street – 0.3 miles 
6. Turn RIGHT, St. Luke’s is on the right. – 377 feet 


 


13.3. Emergency and First Aid Equipment 


Maintaining the proper emergency equipment and first aid supplies on‐site during construction and 
operations are essential in preserving employee, sub‐contractor, and visitor health and safety. 


A list of health and safety equipment to be kept on‐site is provided below: 


 One AED 


 Two 10 lb (minimum) dry chemical A‐B‐C rated fire extinguishers (equipment compound 
and site office trailer) 


 One 15 lb (minimum) CO2 fire extinguishers  


 Air horn 


 15‐minute eyewash and/or portable eyewash bottles (minimum of six 32 oz. bottles) 


 Potable water 


 Safety glasses 


 Eye goggles 


 Face Shields 


 Ear plugs 


 Tyvek® suits 


 Hard hats 


 Gloves ‐ Nitrile 


 Gloves – Neoprene 
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 One Spill kit (minimum 25‐gallon capacity)  


At least one First aid kit stocked in accordance with ANSI Z308.1‐2003: 


 At least one absorbent compress, 32 sq. in. (no side smaller than 4 in)  


 At least 16 adhesive bandages, 1 in. x 3 in.  


 One roll of adhesive tape, 5 yd total 


 Two or more pairs of medical exam gloves (latex or non‐latex)  


 At least four sterile pads, 3 in x 3 in 


 One triangular bandage, 40 in x 40 in x 56 in  


 Additional (but optional) items include: 


 Four 2x2 inch bandage compresses  


 Two 3x3 inch bandage compresses  


 One 4x4 inch bandage compresses  


 One eye patch  


 One ounce of eye wash  


 One chemical cold pack, 4x5 inch  


 Two roller bandages, two inches wide  


 One roller bandage, three inches wide  


 CPR barrier device 


 Red biohazard bags 


 At least ten packets of antiseptic, 0.5g (0.14 fl oz.) applications  


 At least six applications of burn treatments, 0.5 g (0.14 fl. oz.)  


13.4. On‐Site Emergency Response 


Procedures for emergency response are presented in the site‐specific ERP presented in Appendix E. 
As part of project orientation, the SHSO (or designee) will review the ERP with all project staff.   


First aid kits and other emergency response equipment including an AED will be located on‐site in 
the equipment compound or TRS field office area and maintained by the SHSO. If an injured 
individual requires attention beyond first aid, the individual will immediately be transported to the 
nearest emergency medical facility. A map illustrating the route to the nearest hospital (with 
emergency care services) is shown in Figure 1 and will be posted in a prominent location on‐site. 
Injuries, regardless of severity, will be reported immediately to the SHSO and TRS SQM. 
Documentation of the incident will be completed in writing and submitted to the TRS Corporate 
SQM within 24 hours or as otherwise indicated by the SQM 


In the case that an evacuation is needed, a horn or similar audible warning signal (car horn) will be 
sounded with three long blasts and repeated as necessary. Upon hearing this signal, on‐site 
personnel will evacuate to the project primary muster point at the entrance to the Albea site from 
New Jersey Highway 31. 
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13.5. Communication System 


Specific instructions for emergency response communication are provided in the site‐specific ERP.  
In the case of any stop work action, near‐miss event, incident, on‐site personnel will contact the 
SHSO or TRS PM directly or by mobile telephone. The SHSO or PM will then follow the site‐specific 
emergency response procedures (if needed) and associated notifications per the ERP. 


Internal communication will be used for the following: 


 Alert project team members to emergencies 


 Pass along safety information 


 Communicate changes in the work to be accomplished 


 Maintain on‐site control 


Pre‐arranged hand signals will be used for communication to personnel operating equipment, 
wearing PPE, respirators, etc. These hand signals will be interpreted as follows: 


 Thumbs up ‐ all clear 


 Grabbing wrist of personnel – evacuate 


 Hands on throat ‐ help and/or choking 


Equipment operators (forklift, skid‐steer, backhoe, excavator, crane, and other heavy equipment) 
and their respective spotters will establish hand signals for the operation of and movement of 
equipment about the work areas. Equipment operators and spotters will agree on these hand 
signals prior to the operation of the equipment. 


Off‐site sources may need to be contacted to get assistance or to inform officials regarding 
hazardous conditions that may affect public or environmental safety (See Table 6 for Emergency 
Contacts). 


14.0 INCIDENT REPORTING, FOLLOW‐UP, AND INVESTIGATION 


On‐site personnel and visitors will report all injuries, illnesses, equipment or property damage, 
spills/release to the environment, and near miss events, no matter how minor, to the SHSO, PM, or 
SQM as soon as possible when it is safe to do so (near‐miss events or incidents can be reposted 
anonymously without reprisal). To prevent recurrence, every incident and near‐miss event must be 
investigated as soon as possible to find the primary and contributing causes. A near miss event is an 
unplanned event, which does not result in personal injury, environmental release, or 
equipment/property damage but, in similar circumstances, likely could. If the conditions permitting 
the near miss event or “close call” are not eliminated, they will continue to contribute to the 
potential for future employee injury, equipment/property damage, or environmental release. 


The following actions and reporting must be completed following an incident occurring at the 
project location: 


 Immediately secure the situation to prevent further damage, injury, and/or future 
incidents 


 The SHSO will report the incident verbally to the TRS PM and TRS SQM as soon as it is 
safe to do so 
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 Within 24 hours of the incident, the TRS PM will notify the client PM of any injuries, 
illnesses, spills, or property damage that occurred on‐site. 


 Within 48 hours of the incident, the TRS PM will confirm that the TRS incident reporting 
and investigation form has been completed. As most accidents involve unsafe 
conditions and/or unsafe acts, it is the responsibility of the investigators to uncover the 
root causes of the incident and develop action items to minimize the possibility of re‐
occurrence. 


 Accidents that are recordable per OSHA requirements will be placed on the OSHA 300 
logs of the appropriate company within six (6) working days by the TRS SQM. 


 Government agencies will be notified as required. For example, if there have been any 
fatalities, hospitalizations, loss of an eye, or amputations and the TRS SQM will notify 
OHSA within the required time period.  


 The corporate SQM will ensure that any new incident that occurred at a TRS project site 
will be reviewed by employees during division meetings and OSHA refresher courses. 


15.0 RECORDKEEPING 


TRS and its subcontractors must comply with OSHA recordkeeping requirements and standard TRS 
recordkeeping. The following records and documentation will be maintained on‐site by TRS for the 
duration of the project: 


 On‐site training documentation (i.e., HASP, Restricted Zone, Right‐to‐Know) 


 Heavy equipment inspections 


 Daily tailgate meetings 


 Daily construction reports 


 Daily operations log 


 Air monitoring logs and PID calibration records 


 Site chemical inventory and associated SDS binder (reviewed and updated periodically 
and as needed) 


 Posting of right‐to‐know required information, known on‐site hazards, emergency 
response contacts, directions/map to hospital, and other pertinent site‐specific 
information 


The corporate SQM from each company involved in the project will maintain the following 
documentation for a minimum of three years: 


 Documentation of safety and health training for each worker, including the worker’s 
name or other identifier, training dates, type(s) of training, and training providers are 
recorded. 


 Log and Summary of Occupational Injuries and Illness on OSHA Form 300 for annual 
posting. Relevant cases include:   


o An occupational death 


o An occupational illness 


o An occupational injury that involves the following: 


 Medical treatment other than first aid 
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 Overnight hospitalization for other than observation 


 Hospitalization of three or more persons involved in an incident 


 Loss of eye 


 Amputation/loss of body part 


 Loss of consciousness 


 Restriction of work or motion 


 Temporary assignment to another job 


 Days away from work other than the day of injury 


The Corporate SQM maintains the following documentation for a minimum of one (1) year: 


 Site‐specific inspections completed by the SQM or his designee. 


 Incident investigations. Documentation includes a description of the incident, the 
investigation, corrective actions, and completion dates for corrective actions. 


 SBOs 


 Meeting minutes from Corporate Health and safety meetings 
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HEALTH AND SAFETY PLAN REVIEW LOG 


 


Document Title: _____________________________________________ 


 


Site Safety and Health Officer: ____________________________________________ 


 


By signing the page below, you certify that you have read and understood the information presented in 


this Health and Safety Plan and will abide by the criteria and specifications presented herein: 


 


Name (Printed)    Date    Signature 


_______________________________ __________________ ________________________________ 


_______________________________ __________________ ________________________________ 


_______________________________ __________________ ________________________________ 


_______________________________ __________________ ________________________________ 


_______________________________ __________________ ________________________________ 


_______________________________ __________________ ________________________________ 


_______________________________ __________________ ________________________________ 


_______________________________ __________________ ________________________________ 


_______________________________ __________________ ________________________________ 


_______________________________ __________________ ________________________________ 


_______________________________ __________________ ________________________________ 


_______________________________ __________________ ________________________________ 


_______________________________ __________________ ________________________________ 


_______________________________ __________________ ________________________________ 
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HEALTH AND SAFETY PLAN REVIEW LOG 


 


Document Title: _____________________________________________ 


 


Site Safety and Health Officer: ____________________________________________ 


 


By signing the page below, you certify that you have read and understood the information presented in 


this Health and Safety Plan and will abide by the criteria and specifications presented herein: 


 


Name (Printed)    Date    Signature 
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Document Title: _____________________________________________ 


 


Site Safety and Health Officer: ____________________________________________ 


 


By signing the page below, you certify that you have read and understood the information presented in 


this Health and Safety Plan and will abide by the criteria and specifications presented herein: 


 


Name (Printed)    Date    Signature 
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Site TCH Restricted Zone Training Acknowledgement 
 


TRS Site ID: ____________________ 
Site Address: _________________________________________ 


 
 
I have been trained by TRS Group, Inc. (TRS) in the following site-specific training at the 
thermal conduction heating (TCH) project site listed above. I have received training in 
the following TCH restricted zone-specific topics: 
 


1. Proper lock-out and tag-out requirements to enter the TCH restricted zone.  
2. Proper PPE requirements 
3. Site-Specific training regarding potential hazards with TCH equipment. Training 


included (but not limited to) hot surfaces, pinch points, slip, trip, and falls, 
confined spaces. 


4. Site-specific and task-specific training regarding site sampling requirements. 
Training included the potential hazards of sampling. 


5. Training on location and function of Emergency-Stop (E-Stop). E-stop will 
deactivate TCH heaters but not vapor recovery or vapor/water treatment 
equipment. In the event of an emergency (fire, electrical shock), press the red 
emergency stop button by the TCH control panel. 


6. On-site training for Emergency Response and the possible scenarios. 
7. Completed project-specific Reading Assignments as outlined by the TRS Project 


Manager (PM) 
 


My responsibilities are: 
 


1. I will telephone the TRS operator in advance, if practical, to inform of the 
impending shutdown. The relevant telephone numbers are: 


TRS PM: ___________________________ cell: __________________ 
TRS Assistant PM: _______________________ cell: __________________ 


 
2. I will conduct a safety brief with all untrained personnel who will assist me in this 


work task. Affected personnel will be notified. 


3. I will depress the primary circuit breaker, lock it in the open position using the 
proper breaker lock-out device, hang a lock-out notification tag on the lock-out 
device, and take personal possession of the key . 


4. When work is complete, I will personally inspect the heater field to verify that all 
monitoring wells are sealed, and that all personnel have exited the heater field 
before reversing lock out procedure. 


5. I will remove the lock-out notification tag from the circuit breaker lock-out 
device and unlock the device. Close the circuit breaker. 


6. I will contact a TRS operator to re-start the TCH system. 







TCH Restricted Zone Training Acknowledgement 
 


TRS Site ID: ____________________ 
Site Address: _________________________________________ 
 
 
Date   Trainee Signature   TRS Trainer 


__________  ________________________ ________________________ 


__________  ________________________ ________________________ 


__________  ________________________ ________________________ 


__________  ________________________ ________________________ 


__________  ________________________ ________________________ 


__________  ________________________ ________________________ 


__________  ________________________ ________________________ 


__________  ________________________ ________________________ 


__________  ________________________ ________________________ 


__________  ________________________ ________________________ 


__________  ________________________ ________________________ 


__________  ________________________ ________________________ 


__________  ________________________ ________________________ 


__________  ________________________ ________________________ 


__________  ________________________ ________________________ 


__________  ________________________ ________________________ 


__________  ________________________ ________________________ 


__________  ________________________ ________________________ 







TRS Group, Inc. - Photoionization Detector Calibration Log


Date Time Technician PID #


Fresh Air 


Calibration 


(Y/N)


Fresh Air 


Result


Span 


Calibration 


(Y/N)


Span Result Calibration Gas
Calibration Gas Lot 


#
Notes


TRS Group, Inc.   PID Calibration Log







Project: Instrument:


Date: Calibration:


Technician:


Date Time
Breathing 


Zone (ppm)
Location/ID PID (ppm) Technician Comments


TRS Group, Inc.


Air Monitoring / PID Logsheet







HOT WORK PERMIT


PART B


© Copyright J.J. Keller & Associates, Inc   Neenah, WI  USA  (800) 327-6868


All temporary operations involving open flames or producing heat and/or sparks require
a Hot Work Permit. This includes, but is not limited to, Brazing, Cutting, Grinding,
Soldering, Thawing, and Welding.


INSTRUCTIONS FOR FIRE 
SAFETY SUPERVISOR


1. Verify precautions listed at right (or do not
proceed with the work).


2. Complete page 1 and retain for job files.
3. Post page 2 in vicinity of hot work.


DATE JOB NO.


LOCATION/BUILDING & FLOOR (Be Specific)


DESCRIPTION OF WORK BEING PERFORMED


NAME OF PERSON DOING HOT WORK


The above location has been examined, the precautions
checked on the Hot Work Checklist have been taken to
prevent fire, and permission is authorized for this work.


SIGNED:
(Permit Authorizing Individual)


SIGNED:
(Person doing Hot Work)


SIGNED:
(Fire Watch)


TIME
STARTED: Date: Time: AM/PM


PERMIT
EXPIRES: Date: Time: AM/PM


FILL OUT EMERGENCY INFORMATION ON BACK OF Page 2.


HOT WORK CHECKLIST
Sprinklers and hose streams in service/operable.
Hot Work Equipment in good condition (e.g., power
source, welding leads, torches, etc.)
Multi-purpose fire extinguisher and/or water pump can.


REQUIREMENTS WITHIN 35 FEET OF WORK
Dust, Lint, Debris, Flammable Liquids and oily
deposits removed; floors swept clean.
Explosive atmosphere in area eliminated.
Combustible floors (e.g., wood, tile, carpeting) wet
down, covered with damp sand or fire blankets.
Remove flammable and combustible material where
possible. Otherwise protect with fire blankets, guards,
or metal shields.
All wall and floor openings covered.
Walkways protected beneath hot work.


WORK ON WALLS OR CEILINGS
Combustibles moved away from other side of wall.


WORK IN CONFINED SPACES
Confined space cleaned of all combustibles 
(example: grease, oil, flammable vapors).
Containers purged of flammable liquids/vapors.
Follow confined space guidelines.


FIRE WATCH/HOT WORK AREA MONITORING
Fire watch will be provided during and for 30 minutes
after work, including any coffee or lunch breaks.
Fire watch is supplied with an extinguisher, and/or
water pump can, also making use of other
extinguishers located throughout work area.
Fire watch is trained in use of this equipment and
familiar with location of sounding alarm.
Fire watch may be required for opposite side of walls,
above, and below floors and ceilings.


OTHER PRECAUTIONS TAKEN


FIRE WATCH SIGNOFF


Work area and all adjacent areas to which sparks and
heat might have spread were inspected during the fire
watch period and were found fire safe.


Signed:


FINAL CHECKUP (minimum 30 minutes after Hot Work)


Work area was monitored for hour(s) following Hot
Work and found fire safe.


Signed:







WARNING!
HOT WORK IN PROGRESS


WATCH FOR FIRE!


WARNING!


IN CASE OF AN EMERGENCY:


CALL:


AT:







 Near miss Report 


Brief description of work activity 
at time of incident 


 


Project Site  


Date of Incident  


Property Damage?  


Near Miss?  


Injury?  


Illness?  


Spill?  


Project Manager  


Personnel Involved  


Witnesses  


Complete Description  


Was First Aid Required?  


Did Employee Stop Work?  


Did the Incident Require a 
doctor's care? 


 


Steps taken to secure the 
scene/eliminate immediate 
danger/hazards 


 


Incident Reporting 
 


Sr. PM: Reported To  


Sr. PM: Reported By  


Sr. PM: Date Time Reported  


TRS HSO: Reported To  


TRS HSO: Reported By  


TRS HSO: Date Time Reported  


VP Operations: Reported To  


VP Operations: Reported By  


VP Operations: Date Time 
Reported 


 


Client: Reported To  


Client: Reported By  


Client: Date and Time Reported  


Any Other Applicable Regulatory 
Agencies: Reported To 


 


Any Other Applicable Regulatory 
Agencies: Reported By 


 







 Near miss Report 


Any Other Applicable Regulatory 
Agencies: Date Time Reported 


 


Incident Reporting Other 
Information 


 


Incident Investigation  


Participants of Investigation  


Incident Investigation Date and 
Time 


 


Were safe procedures followed?  


Was appropriate equipment (in 


good condition) used? 


 


Was appropriate PPE used?  


Were personnel properly trained?  


Was the incident in any way 
caused by a non-TRS employee? 


 


Describe answers and/or 
additional contributing factors in 
detail: 


 


What is/are the primary cause(s) 
of the incident? 


 


PREVENTIVE ACTION 
PLAN/RECOMMENDATIONS  


 


Action #1 
 


Action #1 - Responsibilities  


Action #1 - Responsible Person  


Action #1 - Timeline  


Action #1 - Completed  


Action #2 
 


Action #2: Responsibilities  


Action #2 - Responsible Person  


Action #2 - Timeline  


Action #2 - Completed  


Action #3 
 


Action #3 - Responsibilities  


Action #3 - Responsible Person  


Action #3 - Timeline  


Action #3 - Completed  


Action #4 
 


Action #4 - Responsibilities 
 







 Near miss Report 


Action #4 - Responsible Person 
 


Action #4 - Timeline 
 


Action #4 - Completed 
 


Additional Actions 
 


Additional Actions - Other 
Information 


 


Sign Off 
 


Employee Name  


Employee Signature Date  


Site Health & Safety Officer 
Name 


 


Site Health & Safety Officer 
Signature Date 


 


Project Manager Name  


Project Manager Signature Date  


Corporate Health and Safety 
Office Name 


 


Corporate Health and Safety 
Office Signature Date 


 


 


   


 


 







HEAVY EQUIPMENT SAFETY INSPECTION


Equipment Name: Week Ending:


Equipment ID: Inspector:


Inspected Item Mon Tue Wed Thur Fri Comments
Falling Object Protective 


(FOP) Structure
Roll-Over Protection 


(ROP) Structure


Seat Belts


Operator Seat Bar(s)
Side Shields, Screens or 


Cab


Lift Arm Device


Grab Handles


Back-Up Alarm


Lights


Guards


Horn
Safety Signs (e.g., pinch 


points, swing area)


Fire Extinguisher


General Condition


Oil (full and no leaks)
Controls Function 


Properly


Damaged Parts
Hydraulic System (full 


and no leaks)


Parking Brake


Lift Arm and Bucket


Tires / Tracks


Steering
Capacity Adequate for 


Task


Other:______________


Heavy Equipment Inspection.xlsx Page 1 of 1 Revised Jan. 27, 2010







TRS Group, Inc. 
 


TRS Safe Behavior Observation Form aid 012015 JHB   
 


 


 Safe Behavior Observation (SBO) Form 


Project Number: Client: Date: 


Staff Observed: Observed by: Time: 


Task/Activity 
Observed: 


  


  
 ❖ Identify and reinforce safe work practices/behaviors 


❖ Identify and improve on at-risk practices/acts 
❖ Identify and improve on practices, conditions, controls, and compliance that eliminate or reduce hazards 
❖ Identify Root Causes for unsafe behaviors - use BBS tools to develop corrective actions 
❖ Proactive PM support facilitates eliminating/reducing hazards (do you have what you need?) 
❖ Positive, corrective, cooperative, collaborative feedback/recommendations 


Actions & Behaviors Safe 
At-


Risk 
Un-
Safe Observations/Comments 


Current & accurate Pre-Task 
Planning/Briefing (JHA, tailgate 
safety briefing, etc., as needed) 


   Observations of Safe Work Practices: 


Properly 
trained/qualified/experienced 


   


Tools/equipment available and 
adequate 


   


Proper use of tools (hand & 
power) 


   Observations of At-Risk Activities/Unsafe Conditions: 


Barricades/work zone control    


Housekeeping    


Communication    


Work Approach/Habits    


Attitude    


Focus/attentiveness    Observer’s Corrective Actions/Comments: 


Pace    


Uncomfortable/unsafe position    


Inconvenient/unsafe location    


Position/Line of fire    


Apparel (hair, loose clothing, 
jewelry) 


   


Repetitive motion    Staff observed Corrective Actions/Comments: 


Other…    


    


 
Review:  Please add one or more of the following 8 root causes to the at-risk or unsafe columns if observed: 1.Failure to follow established 
practices and procedures, 2. Lack of established practice/procedure, 3. Lack of training, 4. Performed the task this way before without 
incident or problem, 5. Rushing and/or perceived pressure to complete the task quickly, 6. Short-cutting to complete the task easier or 
faster, 7. Lack of or failure to use proper equipment/tools, improper use or misuse of tools/equipment, and 8. Other (explain) 







Site/Location: Project #:


Project PM: Project SHSO:


Meeting Held By: Date: Time:


Weather/Site Conditions:


Meeting Attendees:


Working Alone ? YES


NO


Site Walk Mobilization / Demob Drilling/Electrode Installation


System Start-Up/Shake-down System Operations / O&M Equipment Repair Other


Describe Tasks:


Certified CPR/First Aid/AED Person:


Name: Certification Date:


Hand Tools (List)


Power Tools (List)


Heavy Equipment (List)


Ladders (List)


Fall Protection (List)


Traffic Control (List)


Electrical Slip / Trip / Fall Hot Work Respiratory


Chemical Falls / Work at Height Lifting (manual) Eye / Face


Thermal Overhead Lifting (crane) Dermal / Hands


Pressurized lines Trench / Excavation Heavy Equipment Heat / Cold Stress


Confined Space Noise Biological (plants/insects/etc) Other


List Other: 


PPE/Actions Required (for all hazards)


PPE Level:


Permits Required (for all hazards)


Lessons Learned (from previous day/week, near misses, self assessments, etc.):


Date:


Describe Monitoring Plan:


TRS Group, Inc.      Work Safer Everyday!


Daily Safety Tailgate Meeting Form


Meeting Organizer Signature


Other / Miscellaneous:


(Use reverse side to list additional attendees)


Daily Activities: 


Construction


Tools & Equipment Required


Activity Hazards


Name Company Name Company


If "YES", Approval Provided By:


Daily_Tailgate_Form_060617.xlsx







Date: _________________________


Site: __________________________


SHSO:_________________________ HSO (Sign):


Item Qty
On Site?


(Y or N)


Inspected


(date)
Comments, Equipment Needed Initials


Emergency Response:


First Aid Kit


Bloodborne Pathogen Kit


Emergency Eye Wash


Fire Extinguisher A-B-C


Fire Extinguisher CO-2 not required until PCU is energized


Emergency Numbers Posted


Directions to Hospital Posted


PPE:


Hard Hats Each staff should bring their own


Safety Vests Each staff should bring their own


Safety Glasses (Sun) Each staff should bring their own


Safety Glasses (Clear) Each staff should bring their own


Nitrile Gloves (or equivalent)


Repirators (each person) All staff (including drillers) should have their own resp.


Appropriate Resp. Cartridges SHSO should stock w/ correct cartridges for COCs on site


Dust Masks


Administrative:


Copy of HASP (final & signed)


SDS Binder (for materials on site)


SOP Binder


AHAs (print out as needed)


Air Monitoring Logs


Tailgate Meeting Forms


Other Equipment/Materials:


PID (air monitoring) may coordinate w/ Driller or Consultant


Dust Meter (as needed)


TRS "Day-1" Readiness Health & Safety Checklist
(To be Completed and All Items In Place Prior to Start of Field Work)
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Standard Operating Procedure (SOP) Compendium 


SOP Compendium 052418.docx Updated 2016-12-14 Page 1 of 1 


 


 


 


SOP Title 
Revision 
Number Revision Date 


1.1 Lockout Tagout 5 10/12/2017 
1.2 Electrical Application 4 09/27/2017 
1.3 Voltage Surveys 6 08/23/2017 
1.4 High Voltage Inspection 3 03/28/2016 
2.1 Waste Management 0 06/15/2017 
3.1 Hot Groundwater Sampling  7 12/04/2017 
3.2 Hot Soil Sampling  4 12/06/2017 
3.3 Vapor Sampling Post condenser 3 06/15/2016 
3.4 Vapor Sampling Pre-condenser 0 02/14/2017 
3.5 Brazing 1 12/08/2011 
3.6 SERT (Confidential) 1 04/03/2014 
3.7 Lug and Heat Shrink 0 02/22/2016 
3.8 ERH Electrode Installation 0 07/06/2016 
3.9 ERH Borehole Logging 0 07/06/2016 


3.12 Security System Integration (Confidential) 1 01/02/2018 
3.12 Vapor Recovery Flow Measurement 0 07/28/2017 
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 RESPIRATOR TRAINING AND FIT TEST PROCEDURES 


Direct all questions to Lynette Stauch (360) 430-3385, lstauch@thermalrs.com Page 1 of 2 


Training 


The respirator training included the following topics:          


 a. Nature, extent and effects of the respiratory hazards to which individuals may be exposed. 


 b. Explanation of why the particular type of respirator has been selected for the specific respiratory hazard.   


 c. Explanation of the operation, capabilities and limitations of the selected respirator.     


 d. Instruction in inspecting, donning, checking of fit and wearing the respirator.    


 e. Explanation of proper maintenance, cleaning and storage of respirators.     


 f. How to recognize and cope with emergency situations including situations in which the respirator malfunctions.  


 g. How to recognize medical signs and symptoms that may limit or prevent the effective use of a respirator.   


        


Personnel shall watch the North® Respiratory Protection Training Video in order to gain a full understanding of general 


precautions when wearing a respirator. An understanding of respiratory hazards, signs and symptoms, and cartridge selection 


shall be covered in the site-specific Health and Safety Plan. Any questions regarding the specified training shall be directed to 


the TRS Corporate Health and Safety Officer (HSO). 


 


Personnel must be reminded that a respirator must be properly cleaned, cared for, and stored in order to maintain its 


effectiveness; DO NOT LEAVE IT in the trunk of a car or bottom of a toolbox where it is susceptible to damage or excessive 


heat as it will warp, melt, or tear. See the manufacturer’s manual for proper care information. 


    


Assessment of Comfort and Adequacy of Respirator 


Assessment of comfort shall include a review of the following points with the test subject and allowing the test 


subject adequate time to determine the comfort of the respirator:  


 Position of the mask on the nose  


 Room for eye protection  


 Room to talk  


 Position of mask on face and cheeks 


The following criteria shall be used to help determine the adequacy of the respirator fit:  


 Chin properly placed 


 Tendency of respirator to slip  


 Fit across nose bridge 


 Adequate strap tension, not overly tightened 


 Respirator of proper size to span distance from nose to chin 


 Self-observation in mirror to evaluate fit and respirator position 


 


Fit Check 


Before beginning the Fit Test, personnel must demonstrate a successful positive and negative pressure check on 


the respirator. Personnel shall be instructed that the positive and negative pressure check must be completed 


EVERY time the respirator is worn. 


 


Positive Pressure Check: Close off the exhalation valve and then gently exhale into mask. Fit is acceptable if a 


slight positive pressure can be built up inside the mask without any evidence of outward leakage at the seal.  


 


Negative Pressure Check: Close off the inlet opening of the cartridges by covering with the palm of the hands, 


inhale gently so that the mask collapses slightly, and hold breath for 5 seconds. Fit is acceptable if the mask 


remains in its slightly collapsed condition and no inward leakage of air is detected. 


 


Qualitative / Quantitative Fit Test 


There are two kind of fit tests – qualitative and quantitative. TRS standard protocol is to complete a Qualitative 


Fit Test using Irritant Smoke. Qualitative Fit Test: With the wearer in a controlled space, an aromatic substance 


such as irritant smoke or banana oil is introduced. If the wearer cannot sense the substance inside the mask after 


simulating various work procedures, the seal is verified. 


 


 


 


 







 RESPIRATOR TRAINING AND FIT TEST PROCEDURES 


Direct all questions to Lynette Stauch (360) 430-3385, lstauch@thermalrs.com Page 2 of 2 


 


Fit Test Exercises  (Banana Oil, Irritant Smoke, Saccharin Mist: The respirator to be tested shall be worn for 


at least 5 minutes before the start of the fit test. The fit test shall be performed while the test subject is wearing 


any applicable safety equipment that may be worn during actual respirator use which could interfere with 


respirator fit. The test subject shall be questioned by the test conductor regarding the comfort of the respirator 


upon completion of the protocol. If it has become unacceptable, another model of respirator shall be tried. The 


respirator shall not be adjusted once the fit test exercises begin. Any adjustment voids the test, and the fit test 


must be repeated. 


□Normal Breathing (1 minute). In a normal standing position, without talking, the subject shall breathe normally. 


□Deep Breathing (1 minute). In a normal standing position, the subject shall breathe slowly and deeply, taking 


caution so as not to hyperventilate.  


□Turn Head from side to side (1 minute). Standing in place, the subject shall slowly turn his/her head from side to 


side between the extreme positions on each side. The head shall be held at each extreme momentarily so the subject 


can inhale at each side. 


□ Move head up and down (1 minute). Standing in place, the subject shall slowly move his/her head up and down. 


The subject shall be instructed to inhale in the up position (i.e., when looking toward the ceiling). 


□ Talking. The subject shall talk out loud slowly and loud enough so as to be heard clearly by the test conductor. The 


subject can read from a prepared text such as the Rainbow Passage, count backward from 100, or recite a memorized 


poem or song.  
Rainbow Passage 


When the sunlight strikes raindrops in the air, they act like a prism and form a rainbow. The rainbow is a 


division of white light into many beautiful colors. These take the shape of a long round arch, with its path 


high above, and its two ends apparently beyond the horizon. There is, according to legend, a boiling pot 


of gold at one end. People look, but no one ever finds it. When a man looks for something beyond his 


reach, his friends say he is looking for the pot of gold at the end of the rainbow. 


□Bend over (1 minute). The test subject shall bend at the waist as if he/she were to touch his/her toes or jog in place.  


□Normal breathing. Same as first exercise (1 minute). 


□Complete the Respirator Training and Fit Test Record & submit to the TRS HSO. 


 


 


 


 


  







(Check Appropriate) Initial Training Re-Training Fit Testing


Negative Pressure APR Half Face Powered Air Purifying


Negative Pressure APR Full Face Supplied Air SCBA


MSA Size:


The respirator training included the following topics: 


Satisfactory  Positive Pressure Check Satisfactory Negative Pressure Check


Qualitative Fit Test Protocol Completed with Irritant Smoke


PASSED FIT TEST FAILED FIT TEST


Instructor (Signature): Date:


ACKNOWLEDGEMENT


Employee (Signature): Date:


Model No.: Medium808071


RESPIRATORY TRAINING                                                                                           


AND FIT TEST RECORD


c.     Explanation of the operation, capabilities and limitations of the selected respirator. 


d.     Instruction in inspecting, donning, checking of fit and wearing the respirator. 


e.     Explanation of proper maintenance, cleaning and storage of respirators. 


f.      How to recognize and cope with emergency situations including situations in which the respirator malfunctions. 


g.     How to recognize medical signs and symptoms that may limit or prevent the effective use of a respirator. 


RESPIRATOR TYPE


TRAINING TOPICS


a.     Nature, extent and effects of the respiratory hazards to which individuals may be exposed. 


b.     Explanation of why the particular type of respirator has been selected for the specific respiratory hazard. 


Date:Employee Name:


Respirator Mfgr:


FIT CHECK AND FIT TEST


CERTIFICATION


I hereby certify that the above employee                                                                                                                                                          


has been trained and fit tested to wear the designated respirator.
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Abbreviations and Acronyms 


CVOC  chlorinated volatile organic compound 


E‐stop  emergency stop 


EMT  emergency medical technician 


ERP  Emergency Response Plan 


FEMA  Federal Emergency Management Agency 


HASP  Health and Safety Plan 


PM  Project Manager 


PPE  personal protective equipment 


Ramboll  Ramboll US Corporation 


SHSO  Site Health and Safety Officer 


SPM  Senior Project Manager 


SQM  Safety & Quality Manager 


TCH  thermal conduction heating 


TRS  TRS Group, Inc. 


WEA  Wireless Emergency Alerts 
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1.0  PURPOSE 


TRS Group, Inc. (TRS) has prepared this Emergency Response Plan (ERP) as part of the site‐specific 
Health and Safety Plan (HASP), dated October 2019, for Ramboll US Corporation (Ramboll) for work 
at the property located at 191 Route 31 North, Warren County, New Jersey (the Site). The purpose 
of this ERP is to establish an organizational structure and procedures for response to major 
emergencies. It assigns the roles and responsibilities for the implementation of plans during an 
emergency should they occur at the Site. As this ERP is part of the site‐specific HASP, all Site 
personnel will review this ERP, understand their role(s) and responsibilities, and understand the 
procedures herein. All Site personnel will acknowledgement of their review of this ERP by signing 
the HASP acknowledgement form in Appendix A of the site‐specific HASP. 


2.0  PROJECT & SITE DESCRIPTION 


TRS has entered into a contract with Ramboll for the remediation of trichloroethene (TCE) in 
groundwater at the Site. TRS will employ thermal conduction heating (TCH) technology to remediate 
TCE and TCE breakdown compounds in groundwater in the designated TCH treatment area and 
volume. See FIGURE 1 for an aerial photograph of the Site and surrounding area. 


  
Figure 1. TCH Site  
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3.0  ROLES AND RESPONSIBILITIES 


The TRS project team will generally consist of senior Project Manager (SPM), a Project Manager 
(PM), a site Health and Safety Officer (SHSO), support/technical staff, and TRS management support 
staff including the TRS Safety and Quality Manager (SQM). The following provides a description of 
the roles and responsibilities of TRS staff during emergency situations that may occur at the Site: 


 TRS SPM – the SPM will serve as a point of contact to relay information to TRS executive and 
other management staff; will direct response actions as necessary through the PM, SHSO, 
and other TRS staff on‐site; and will provide information regarding emergency response to 
the TRS client, property owner(s), and other applicable non‐TRS Site contacts. 


 TRS PM – when on‐site, the TRS PM will serve as the emergency response Scene 
Commander; will coordinate with the TRS SHSO regarding emergency response actions and 
contacting appropriate authorities; will communicate Site emergency response information 
to the TRS SPM, will carry out emergency response actions in accordance with this ERP; and 
coordinate with the TRS SHSO and SQM regarding post‐response review, investigation, and 
reporting. 


 TRS SHSO – when on‐site, the SHSO will serve as the emergency response Scene 
Commander in the absence of the TRS PM; will assume all the responsibilities of the TRS PM 
listed above; communicate with the TRS PM regarding status of emergency response 
actions; and coordinate with the TRS PM and SQM regarding post‐response review, 
investigation, and reporting. 


 TRS SQM – will prepare the ERP in accordance with local, state, and federal requirements; 
will consult TRS project staff regarding Site‐specific emergency response actions required by 
the TRS client, property owner(s), and other applicable project groups or agencies; will assist 
TRS on‐site staff with emergency response actions as needed; assist with communication of 
emergency response actions internally and externally as needed, and direct post‐incident 
reviews and investigations and associated follow‐up and reporting. 


3.1. Emergency Response Chain of Command 


The following provides the TRS staff succession for chain‐of‐command and emergency response 
Scene Commander during emergency response situations: 


1. TRS PM – if present on‐site, the TRS PM will assume the role of emergency response Scene 
Commander. 


2. TRS SHSO – if the TRS PM is not on‐site at the time that an emergency response takes place, 
he/she will assume the role of Scene Commander. 


3. TRS Support Staff – if the TRS PM and SHSO are not on‐site at the time of emergency 
response, the senior TRS employee (most tenured) on‐site will assume the role of Scene 
Commander and fulfill all the responsibilities of the TRS PM as listed above. 


4. In the case that no TRS staff are on‐site at the time of emergency response, at the time of 
notification, the TRS PM will coordinate with on‐site personnel to ensure Site safety with 
regards to TRS operations and equipment; as needed, the TRS PM will remotely shut‐down 
TRS equipment as needed to ensure Site safety; and communicate emergency response 
status to appropriate TRS staff, client contacts, property owner(s), and other Site‐related 
agencies or personnel. 
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4.0  SITE‐SPECIFIC EMERGENCY RESPONSE PROCEDURES 


The following provides a summary of specific response procedures to be followed in the case of a 
Site emergency. Note that there may be additional response procedures based on Site conditions or 
other factors that may be present at the time of the emergency and it is extremely important for the 
Scene Commander to communicate with and follow the instructions of local authorities and other 
officials or agencies that may also be involved with the emergency response. Site emergencies may 
include, but not be limited to, the following: 


 Fire 


 Unplanned release to the environment 


 Incident involving personal injury and/or damage to equipment or property 


 Vandalism, theft, and/or unauthorized Site entry 


 Severe weather‐related emergencies (i.e., severe rain storm, blizzard, electrical storm, 
tornado) 


 Natural disaster (i.e., earthquake, flood) 


 Unplanned loss of power 


 Acts of violence (i.e., personal attacks/mugging, car‐jacking, active shooter situations, 
hostage situations) 


4.1.  Site Muster Points 


In the event of an emergency situation at the Site, a warning horn (air horn, car horn, or equivalent) 
will be sounded by the Scene Commander using three blasts of the horn. Upon hearing the 
emergency warning horn, all Site personnel will stop work and immediately retreat to the primary 
muster point at the Site. The primary muster point for the Site is outside of the property boundaries. 
Personnel will muster at the entrance to the Albea site from New Jersey Highway 31. Upon arrival at 
the muster point, Site staff will report in to the Scene Commander. It is the responsibility of the 
Scene Commander to account for all staff on‐site and, to the best of their ability, ensure that staff 
safely retreat to the muster point. In the case that any Site staff is not accounted for during the 
emergency, the Scene Commander must notify emergency response personnel of any staff that may 
still be on‐site and their last known location. 


4.2. Fire Emergencies  


In the event of a fire at the Site, the Scene Commander on‐site will immediately sound the 
emergency warning and call 9‐1‐1 to notify the local emergency response system of the fire and 
provide specific information as requested by the 9‐1‐1 dispatcher (i.e., Site location, number of 
people on‐site, location and nature of fire). The Scene Commander will complete the following (in 
order as numbered): 


1. Sound Site emergency warning (air horn, car horn) using three blasts. 


2. Call 9‐1‐1 as noted above. 


3. Depress the TCH Emergency Stop (E‐Stop) button if safe to do so. 


4. Account for personnel on‐site and move them to a safe location and/or the established Site 
muster point and assist any personnel in danger (only if it is safe to do so). 
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5. Only if it safe to do so and if the fire is small and contained, the Scene Commander can 
coordinate fire‐fighting efforts using appropriate fire extinguishers on‐site. All fire‐fighting 
activities should follow the “Three A’s”:  


a. Activate alarms/9‐1‐1;  


b. Assist personnel in danger (if safe to do so); and  


c. Attempt to fight the fire (only if safe to do so). 


6. Call and notify the appropriate TRS and other project related staff as defined in the “ERP Call 
Tree” in Figure 2. 


7. Carry out the instructions of any emergency response personnel that may be on‐site (Fire 
Department, Police, Emergency Medical). 
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Figure 2. TRS Emergency Response Call Tree 
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4.3. Unplanned Environmental Release 


In the event of an unplanned release of potentially hazardous materials to the environment, the 
Scene Commander will follow the procedures below (in order as numbered): 


1. Identify the source of the release and determine if it safe to attempt to stop and contain the 
release. If it is not safe to deal with the release, proceed to Step 9 of this section. 


2. Confirm that all on‐site staff are accounted for and address any personal injury situation as 
needed (see Section 4.3) 


3. If it is safe to respond to the release, coordinate a team for response, develop a response 
plan, don appropriate personal protective equipment (PPE), and carry out the response 
plan. Note: this plan should be only to stop the source of the release and prevent further 
release of materials to the environment. 


4. Once the release is contained, contact the appropriate TRS and other project‐related staff to 
notify them of the release and Site status. Follow contact instructions provided in the ERP 
Call Tree (Figure 2). 


5. Conduct an assessment of the release to include: 


a. Identify the material and quantity or volume released to the environment. 


b. Determine environmental receptor of the release such as soil, groundwater, surface 
water, air, local storm sewer or other subsurface conduits, or any combination of 
receptors. 


c. Determine what additional efforts are needed to contain and mitigate the release. 


d. Collect any other pertinent information associate with the release such as personal 
injury, equipment damage or failure, property damage, or public exposure potential. 


6. Contact appropriate TRS and other project related staff with a status update based on the 
Site assessment noted above. 


7. Coordinate with TRS SPM and other appropriate project staff (client, environmental 
consultant) to determine if the release exceeds the applicable reportable quantity. If so, 
coordinate notifying the appropriate authorities and/or agencies. 


8. Coordinate with the TRS SPM and appropriate project staff and local agencies (as required) 
to develop plans for further release response and/or Site assessment. 


9. In the case that the Scene Commander determines it is not safe to respond to the release, 
contact 9‐1‐1. Follow the instructions of the 9‐1‐1 dispatcher and any emergency response 
personnel that arrive on‐site. After contacting the emergency response system, contact the 
appropriate TRS and other project staff regarding the release. 


4.4. Personal Injury, Medical Emergency, Equipment Damage, and Property Damage 
Events 


Upon notification of any personal injury or medical emergency situation, the Scene Commander will 
carry out the following procedure (in order as numbered): 


1. Assess the injured person and determine if emergency medical response is needed. If 
emergency medical response is needed, call 9‐1‐1 immediately and follow the instructions 
of the 9‐1‐1 dispatcher. If emergency medical response is not needed proceed to Step 5 of 
this section. 
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2. Provide and/or coordinate first aid if it is safe and those providing care are trained and 
qualified to do so. Collect information on the victim’s status and vital signs and provide to 
emergency medical technicians (EMTs). 


3. Notify the appropriate TRS and other project related staff of the incident per the ERP Call 
Tree (Figure 2). 


4. Upon the arrival of EMTs, provide victim information as requested and follow instructions 
provided by EMTs. 


5. If the injury is minor and emergency medical response is not needed, provide and/or 
coordinate first aid if it is safe and those providing care are trained and qualified to do so. 


6. Notify the appropriate TRS and other project related staff of the incident per the ERP Call 
Tree (Figure 2). 


7. Monitor the victim’s condition, provide further treatment if needed, and assess to 
determine if professional medical attention is needed. 


8. Update appropriate TRS and project related staff as needed. 


In the case an incident occurs where there is damage to any property or Site equipment, the Scene 
Commander should conduct the following (in order as numbered): 


1. Asses the incident to determine if the scene is safe. Terminate power to TRS equipment as 
needed to ensure scene safety. 


2. Notify the appropriate TRS and other project related staff of the incident per the ERP Call 
Tree (Figure 2). 


3. Coordinate with the TRS SPM to develop a plan to further assess equipment/property 
damage. 


4. Power should only be restored to TRS equipment following approval from the SPM and/or 
appropriate TRS equipment management staff (i.e., Tom Powell, Eric Maki, Tony Strati) 


4.5. Vandalism, Theft, and Unauthorized Site Entry 


It is not uncommon at TRS sites for vandalism to occur due to the nature of the equipment and 
materials stored at sites. Vandalism and theft are usually accompanied with entry to sites by 
unauthorized persons. In the case of notification of unauthorized entry to the Site, the Scene 
Commander should conduct the following (in order as numbered): 


1. Confirm, via remote access that the power to the electrodes has been shut down. If not, 
remotely shut down power to the electrodes. 


2. Notify TRS SPM (and PM as needed) of unauthorized access and develop plan to ensure Site 
safety. Implement that plan accordingly. 


3. Review TRS remote camera and/or motion sensor video to identify if unauthorized persons 
or police are on‐site. If it cannot be confirmed that the Site is clear, notify the local police of 
the unauthorized entry and request that the Site be inspected by the police. 


4. Once the Site is confirmed clear, consult with the SPM and coordinate re‐energizing TRS 
equipment. 


5. Notify the appropriate TRS and other project related staff of the incident per the ERP Call 
Tree (Figure 2). 
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In the case that it is determined that property vandalism and/or related damage to TRS equipment 
has occurred, the Scene Commander should conduct the following (in order as numbered): 


1. Notify TRS SPM (and PM as needed) of unauthorized access and develop plan to ensure Site 
safety if needed. 


2. Contact the local police department regarding the vandalism/property damage. Follow the 
instructions of police dispatch and other local authorities. 


3. Notify the appropriate TRS and other project related staff of the incident per the ERP Call 
Tree (Figure 2). 


4. Develop a plan for continued operations with the SPM. If it is necessary to re‐energize the 
electrodes or other TRS equipment, prior approval from the SPM is required. 


4.6. Severe Weather 


The Site is located in an area of the country that can experience severe weather events. These 
severe weather events could include, but not be limited to, tornados, severe rain/electrical storms, 
and blizzards. On a daily basis, the TRS Site Supervisor or SHSO will review weather forecasts for the 
possibility of severe weather. It is recommended to utilize appropriate smart phone applications 
that provide real‐time notification of severe weather events. If there is a potential for severe 
weather, the SHSO or Site Supervisor will work with TRS project management to develop and 
implement a plan to ensure the safety of Site personnel and to minimize potential damage to TCH 
equipment. That plan should include, but not be limited to, the following: 


 Identification of Scene Commander to implement the severe weather plan, Site staffing, and 
associated task assignments for Site staff; 


 Schedule for planned TCH equipment shut‐down; 


 Schedule for evacuation of Site personnel; 


 Site clean‐up and preparation of equipment (i.e., securing equipment doors, securing loose 
equipment and materials, tie‐down of equipment as needed, covering of materials); 


 Communication system for “all clear” and return to the Site; 


 Communication to TRS management (SPM and SQM at a minimum) regarding severe 
weather conditions, plan to ensure safety of Site personnel, Site activities, and associated 
schedule; and  


 Communication to client and/or property owner regarding severe weather conditions, plan 
to ensure safety of Site personnel, Site activities, and associated schedule. 


It is recommended that the SHSO and PM activate the Wireless Emergency Alerts (WEA) system 
options on their mobile devices. This can be enabled in the mobile device’s settings or by dialing 
“##2627##” (without the quotation marks). This is a national system that can provide local weather 
and AMBER alerts. The WEA system will provide emergency warnings via phone and SMS text for 
several types of local emergencies including severe weather events and tornado watch conditions. If 
your mobile device is not wireless emergency alert‐enabled, you can use multiple weather mobile 
device applications that can provide this service (typically for no charge). Weather Channel, Weather 
Underground, and Weather Bug are popular and free applications. 
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4.7. Natural Disasters 


The Site is located in an area of the country where natural disasters might occur. Potential natural 
disaster could include, but not be limited to, severe thunderstorms and lightning, tornadoes, wild 
fires, or flood events. In the case of a tornado at or near to the Site, all on‐site personnel should 
follow the tornado safety procedures developed by the Homeland Department of Security and 
Federal Emergency Management Agency (FEMA): 


  If you are in a building: 


 Locate the strongest area of the building (interior room on the lowest level) or get to the 
basement. Avoid corners of the room. 


 Do not run outside.  


 Stay away from windows, doors, and outside walls. 


 Use your arms to protect your head and neck. Use blankets and/or furniture to provide 
additional shielding. 


If you are outside: 


 Do not get under an overpass or bridge, you are safer in a low, flat location. 


 Cover your body with a coat or blanket. 


 Watch out for flying debris. 


 Do NOT try to outrun a tornado in your vehicle. 


Immediately following a tornado, the Scene Commander should conduct the following (in order as 
numbered): 


1. Sound the Site emergency warning signal (three blasts from air horn/car horn). 


2. Account for all on‐site personnel and move all personnel to a safe location, the safe location 
may be the Site muster point or other location as deemed appropriate by the Scene 
Commander. 


3. Terminate power to the electrodes by depressing the nearest E‐Stop (if safe to do so) or 
remotely as needed. 


4. Assess all Site personnel to determine if there are any injuries or other medical 
emergencies, in the case of any medical emergency follow the procedures presented in 
Section 4.4 of this ERP. 


5. Contact the Sparta Emergency Information Line (information in the ERP Call Tree – Figure 2) 
as needed to obtain information on proper emergency response actions or other 
procedures required or recommended by the agency. 


6. Notify the appropriate TRS and other project related staff of the emergency situation per 
the ERP Call Tree (Figure 2). 


7. Develop a plan to assess any damage to equipment or property and to return the Site to 
operation if possible. Plans for assessment and returning Site to operation should be 
communicated to the client, property owner, and other appropriate project contacts. 


In the case of a pending flood event, the PM and/or SHSO should consult with the SPM to develop a 
plan to include, but not be limited to, the following: 


 Identification of Scene Commander to implement the severe weather plan, Site staffing, and 
associated task assignments for Site staff. 







NJ.POH.0778.ERP.aid 12 


 Schedule for planned TCH equipment shut‐down, 


 Schedule for evacuation of Site personnel. 


 Site clean‐up and preparation of equipment (i.e., securing equipment doors, securing loose 
equipment and materials, tie‐down of equipment as needed, covering of materials). 


 Communication system for “all clear” and return to the Site. 


 Communication to TRS management (SPM and SQM at a minimum) regarding severe 
weather conditions, plan to ensure safety of Site personnel, Site activities, and associated 
schedule. 


 Communication to client and/or property owner regarding severe weather conditions, plan 
to ensure safety of Site personnel, Site activities, and associated schedule. 


4.8. Unplanned or Unexpected Power Loss 


Unexpected loss of power may occur at any TRS site. Loss of power could be caused by severe 
weather, natural disaster events, failure of local power grid equipment, or other unexpected events.  
The Scene Commander should adhere to the following procedure (in order as numbered) in the case 
of unexpected loss of primary power at the Site: 


1. Sound warning signal (three blasts from car horn/air horn). 


2. Account for on‐site staff at muster point(s) and assess staff for any personal injury or 
conditions requiring medical attention. 


3. If safe to do so, turn all TRS equipment to the “OFF” position to prevent 
uncontrolled/unattended restart of the equipment. 


4. Contact SPM and other applicable project management personnel and advise of the current 
status of the Site and develop a plan for restart of TCH equipment. 


5. Contact client, property owner, and/or other applicable project contacts and advise of Site 
condition and plan for restart. 


6. Contact the local power agency for information regarding the nature of the loss of power 
and any information regarding the restoration of power. Communicate any information 
from the local power agency to TRS project management. The local power agency for the 
Site is: 


Jersey Central Power & Light Co. 
Customer Service: 1‐800‐662‐3115 
Emergency Service: 1‐888‐544‐4877 


4.9. Acts of Violence 


Unfortunately, it is not uncommon in public buildings, private business, and other locations for acts 
of violence to occur. These acts of violence can include personal attacks, car‐jacking, armed robbery, 
hostage situations, and even mass shooting events. All Site personnel are encouraged to place their 
personal safety and the safety of others on‐site as the top priorities in any act of violence situation.  
There is no circumstance or situation where anyone’s personal safety is of less importance that any 
equipment, materials, or anything materials or property associated with the Site. In the case of any 
act of violence, all staff should contact 9‐1‐1 for emergency services as soon as it is safe to do so and 
follow all instructions from police and/or other emergency response personnel.   
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In the case of personal attacks, muggings, armed robbery, car‐jackings, and other similar violent 
acts, the Scene Commander is advised conduct the following (in order as numbered): 


1. Ensure the safety of the person(s) that was attacked, provide first aid as needed, and 
contact 9‐1‐1, follow the instructions of the emergency response dispatcher. 


2. Ensure the safety of all other on‐site personal; situations differ on if it will be safer to gather 
at a muster point or shelter in place until an all clear is sounded. 


3. Notify the appropriate TRS and other project related staff of the incident.  


4. Work with local authorities, emergency responders, and other pertinent Site personnel to 
provide all information needed to aid in any investigations. 


5. Develop a plan with the TRS SPM, PM, and other pertinent personnel (local authorities, 
property owner, client) to return to normal work at the Site. 


In the event that there is a hostage situation, mass shooting, or similar situation, the Scene 
Commander should attempt the following (in order as numbered): 


1. Ensure the safety of Site personnel and if it is safe to do so, sound the warning signal (three 
blasts from car horn/air horn). 


2. If safe to do so, the Scene Commander should use an E‐Stop or remotely shut off power to 
the electrodes at the Site. 


3. Staff should be instructed to report to the muster point if it is safe to do so or shelter in 
place in a safe location. 


4. The Scene Commander and other Site staff (if not gathered with the Scene Commander at a 
muster point) should dial 9‐1‐1 and follow the instructions of the emergency response 
dispatcher and other emergency response personnel. 


5. Specific recommendations for actions during an active shooter, hostage, or other similar 
situation are presented in the TRS 2016 training presentation titled “Responding to 
Emergencies at TRS Sites” (link below). 


TRS Server/Training‐Health & Safety Portal/H&S Documents/TRS HAZWOPER 
Refreshers/2016/TRS Site Emergency Response 


It is highly recommended that the SHSO, or their designee, review the TRS Site Emergency Response 
presentation with all staff during Site health and safety orientations and during the course of the 
project (tailgate meeting topic). Also at the link provided above, information from the United States 
Department of Homeland Security on acts of violence and emergency response can be found and 
may be useful to help provide additional training to Site personnel. 


5.0   POST‐INCIDENT FOLLOW‐UP AND REVIEW 


The TRS SQM will decide the nature and extent of all Site incident follow‐up(s). At a minimum, the 
Scene Commander will prepare an incident report through the TRS server within 24 hours following 
the incident. 


The TRS SQM, depending on the nature of the Site emergency may elect to conduct additional 
investigation efforts. Where additional investigation is deemed appropriate, the TRS SQM may 
conduct the following: 
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 Develop investigation and review teams and select such personnel that may include other 
personnel other than TRS staff that were involved in the event; 


 Conduct an on‐site investigation; 


 Schedule review sessions with TRS management and project management; 


 Complete additional reports as needed for the client, property owner, and/or other persons 
or agencies at their request; 


 Provide recommendations for further actions to be taken as needed; and 


 Report findings to TRS management and communicate within TRS regarding the incident, 
lessons learned, and any further action items associated with the event. 
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Table 10: Personal Protective Equipment and Supplies 


Equipment Req Rec NA Equipment Req Rec NA 


Safety Glasses with Side 
Shields    Insect Repellent    


Vented (Splash proof) Goggles    Other: High-Visibility 
Vest/Long-Sleeve Shirt    


Face Shield, required when 
potential for exposure to 
steam from subsurface 


   Other: Hair bonnet and beard 
net    


Key: 
Req = Required; 
Rec = Recommended; 
NA = Not Applicable 


 


8. AIR MONITORING/SAMPLING PROCEDURES 


Air samples may be collected during the project to identify and quantify airborne contaminants in order to 
delineate areas where PPE may be needed; determine the level of PPE necessary; document on-site 
employees' exposures; assess the potential health effects of exposure; determine the need to implement 
engineering controls or evacuate the work zone or Site; and determine the need for specific medical 
monitoring.  Some commonly used devices include the following: 


Combustible Gas Indicator (CGI) – An example of a CGI is a O2 / LEL meter.  A CGI measures the 
concentration of a combustible gas or vapor.  The limitations of a CGI include the following: 


 Its accuracy is, in part, dependent upon on the difference between the calibration and sampling 
temperatures. 


 Oxygen-deficient atmospheres affect accuracy. 


 The filament can be damaged by silicones, halides, and tetraethyl lead. 


 Its sensitivity is a function of the difference in the chemical and physical properties between the 
calibration gas and the unknown. 


Flame Ionization Detector (FID) – An example of a FID is an Organic Vapor Analyzer (OVA).  
Depending on mode, a FID may detect many organic gases and vapors.  The limitations of a FID include 
the following: 


 It will not detect inorganic gases and vapors. 


 It has reduced reliability in high humidity conditions. 


 It should not be used when temperatures are below 40ºF (4.4ºC). 


Ultraviolet (UV) Photo Ionization Detector (PID) – An example of a PID is a HNu.  A PID detects a 
number of organic and some inorganic gases and vapors. Based on the PID device, volatile organic 
compounds are measured in parts-per-million (ppm) or parts-per-billion (ppb). The limitations of a PID 
include the following: 


 It does not detect methane. 
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 It does not detect a compound if the probe used has a lower energy than the compound’s ionization 
potential. 


 It does not readily ionize fully chlorinated materials. 


 High and low humidity affect its operation. 


 Its response is sensitive to dust or moisture on the lamp. 


 Responses will fluctuate when gases are mixed. 


Infrared Spectrophotometer (IR) – An example of an IR is a Miran.  This instrument measures 
concentrations of many gases and vapors in the air but is designed to quantify one- or two- component 
mixtures.  The limitations of an IR include: 


 It is not approved for use in hazardous conditions. 


 It must make repeated passes to achieve reliable results. 


 It is somewhat bulky/heavy. 


Direct-Read Colorimetric Tubes – An example of a colorimetric tube is a Draeger Tubes.  In a 
colorimetric tube, the compound reacts with the indicator chemical in the tube, producing a stain whose 
length is proportional to the compound’s concentration.  Limitations of colorimetric tubes include: 


 The results are affected by temperature, pressure, and humidity. 


 Many similar compounds interfere with results. 


Personal Air Monitoring – An example of personal air monitoring is quantitative air sampling for 
nuisance dust, metals, organic compounds, and/or inorganic compounds.  When using a personal air 
monitor, samples are collected using personal air sampling pumps and the appropriate sampling media.  
Personnel samples are collected in the employees’ breathing zones over the duration of the work shift.  
The specific methods used for the collection of personal air samples will require the involvement of a 
Certified Industrial Hygienist (CIH) if this type of sampling is conducted.   


8.1 Using Monitoring Devices 
Conducting an applicable task may necessitate using one or more monitoring devices as listed in Table 
11, particularly if gases, vapors, explosion hazards, and/or oxygen deficient atmosphere are present or 
are expected.  If a monitoring device will be utilized, the corresponding device letter has been placed in 
the column labeled “Monitoring Instrument Required” in Table 12.  In addition, the following information 
will be recorded in the field log book when using a monitoring device: 


Instrument name and serial number, 


Date of calibration, 


Frequency/duration of monitoring, 


The monitoring results, and 


The actions taken based on the results, even if no actions are required to be taken. 


Table 11: Monitoring Devices Available 
A PID (10.6 eV) H Summa Canister 
B PID (11.7 eV) I Heat Stress Monitor 
C FID J Air Sampling: personal air monitoring (passive badges) 
D OVA K Air Sampling: 
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Table 11: Monitoring Devices Available 
E CGI/LEL L Radiation Detector 
F Colorimetric Indicator Tubes M Gas Multimeter 
G Dust Monitoring N Other Device: Noise dosimeter 


Table 12: Required Monitoring 


Required Monitoring 
 
If monitoring is necessary 
to identify that a risk is at 
or above tolerable limits 
and/or is used in controlling 
a risk on site, document the 
task and the maximum 
allowable exposure or 
trigger, and the monitoring 
instrument required to be 
used.  


Constituent Task(s) Trigger  
(action level) 


Monitoring 
instrument 
required 


    
Oxygen 6, 9 19.5% to 23.5% M 
H2S 6, 9 5 ppm M 
C2S N/A   
CH4 N/A   
Carbon monoxide 6, 9 50 ppm M 
Combustible gas 6, 9 10% LEL M 
    
VOCs: Total 4,6,9, 


10, 11 
TLV-TWA action level: 
5 ppm [sustained for 
5-minutes]  
TLV-STEL action level 
12.5 ppm 


[for 15-minute] 


 


A, F, J 


SVOCs: N/A   
Metals N/A   
Dusts  N/A   
Other: Noise 6,8,9,10


,11 
85 dB (continuous 
noise) 
140 dB (impulse 
noise) 


N 


 
8.2 Action Level Guidance 


In general, this HASP addresses site-specific chemicals with their respective monitoring action levels 
noted in Tables 12 and 14.  However, there are chemicals commonly encountered in the workplace that 
may not be a chemical targeted for sampling but nonetheless will have adverse health effects.  These 
chemicals are listed in Table 13. 


 Table 13. Action Levels for Commonly Encountered Compounds 


Compound Action Level 


VOC (as Benzene) 0.5 ppm MAXIMUM 


CH4   0.5% MAXIMUM or 5000 ppm 


CO2 0.25% OR 2500 ppm MAXIMUM 


CO  25 ppm MAXIMUM 


H2S 5 ppm MAXIMUM 


O2 19.5% MINIMUM – 23.5% MAXIMUM 
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8.2.1 Volatile Organic Compounds 
Due to VOCs present from facility operations, additional monitoring will be conducted while 
conducted activities inside the Albea facility, as described below. 


The action levels listed in Table 14 are based on 50% of TLV-TWA and TLV-STEL for TCE (see 
Table 5 for TCE’s TLV-TWA and TLV-STEL).  If a sustained (as indicated in Table 14) total VOC 
reading within the breathing zone as determined by a PID is above the action level listed, site 
personnel shall attempt to mitigate the situation through the use of engineering controls (e.g., 
increase air circulation) or administrative controls (e.g., stand upwind) as indicated in Table 14.  
If the readings are still above the action level, colorimetric indicator tube (e.g., Draeger tubes) 
samples specific for TCE and toluene will be collected from the breathing zone.  If colorimetric 
indicator tubes indicate that concentrations of TCE or Toluene are above their respective action 
levels (i.e., 5ppm for TCE and 10 ppm for Toluene), personnel shall leave the area and contact 
the PM and HSC for further instructions.  If colorimetric indicator tubes indicate that TCE or 
Toluene concentrations are below their respective action levels, then the PID action level will be 
revised. If TCE does not exceed its action level (5ppm), but Toluene exceeds its action level 
(10ppm) then an action level of 10 ppm will be used.  If neither TCE or toluene exceed their 
action levels, then an action level of 100 ppm will be used (e.g., half of the lowest exposure limit 
for the other known compounds [isopropanol, ethyl acetate, and toluene] and that have been 
detected during past and recent air sampling events [isopropanol and ethyl acetate]).  
Colorimetric indicator tube sampling for TCE and/or Toluene will be conducted every 15 minutes 
while PID readings remain above 5ppm. 


Personal air samples will be collected over the duration of 1 or 2 days (two 8-hour shifts each), if needed, 
of drilling to establish and evaluate employee full-shift TWA exposures to TCE.  Sampling will be 
conducted in accordance with applicable National Institute of Occupational Safety and Health (NIOSH) 
and Occupational Safety and Health Administration (OSHA) methods.   


Table 14: Volatile Organic Compounds 


Instrument Calibration 
Gas Standard 


Frequency/ 
Duration of Air 
Monitoring 


Action Level(1) 
Above 
Background 
(Breathing 
Zone)1 


Action 


Step 1: Monitor Worker Breathing Zone with PID 


PID - total 
VOCs 


Calibrate at 
least once 
per day 
using 100 
ppm 
isobutylene 


A) 5-minute data-
logged average 
(collect 
throughout 
duration of shift); 
and/or 


B) 15-minute data 
logged average 
(at least once 
every 2 hours) 


IF: 
A) >5 ppm 


(TLV Action 
Level)  


B) >12.5 ppm 
(STEL 
Action 
Level) 


 


Evaluate existing 
controls and introduce 
additional engineering 
and/or administrative 
controls.  


Step 2: After Introduction of Engineering Controls, Again Monitor Working Breathing Zone with PID 
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Instrument Calibration 
Gas Standard 


Frequency/ 
Duration of Air 
Monitoring 


Action Level(1) 
Above 
Background 
(Breathing 
Zone)1 


Action 


PID - total 
VOCs 


Calibrate at 
least once 
per day 
using 100 
ppm 
isobutylene 


C) 5-minute data-
logged average 
(collect 
throughout 
duration of shift); 
and/or 


D) 15-minute data 
logged average 
(at least once 
every 2 hours) 


IF: 
A) >5 ppm 


(TLV Action 
Level) or 


B) >12.5 ppm 
(STEL 
Action 
Level) 


 


Collect colorimetric 
indicator tubes (e.g., 
Draeger tubes) samples 
for TCE and Toluene. 


Step 3: Collect Colorimetric indicator tube sample for TCE, if required by Step 2. 


Colorimetric 
indicator 
tubes (e.g., 
Drager tubes) 
– TCE only 


N/A Collect as required by 
Step 2. 


If result is >5 
ppm (TLV Action 
Level) 


Leave area, and contact 
PM and HSC for further 
guidance.    


   If result is 
significantly <5 
ppm for TCE and 
<10 ppm for 
toluene (TLV 
Action Level) 


The PID action level will 
be revised to 100 ppm if 
TCE and Toluene are not 
present above their 
respective action levels 
(5 ppm and 10ppm, 
respectively) (lowest TLV 
Action Level of isopropanol 
or ethyl acetate) 
 
Colorimetric indicator tube 
sampling for TCE will be 
conducted every 15 
minutes while PID 
readings remain above 
5ppm 
. 


Step 4: If the action level is revised to 10 ppm, collect routine colorimetric indicator tube samples for TCE 
and Toluene. 


Colorimetric 
indicator 
tubes (e.g., 
Drager tubes) 
– TCE and 
Toluene 


N/A Collect routinely, at a 
minimum every two 
hours during intrusive 
drilling activities. 


If result is above 
or approaching 
5 ppm for TCE 


PID Action level will be 
returned to the action level 
for TCE (5 ppm).  


   If result is above 
10 ppm for 
Toluene 


Leave area, and contact 
PM and HSC for further 
guidance.    


Step 4: If the action level is revised to 100 ppm, collect routine colorimetric indicator tube samples for 
TCE and Toluene. 
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Instrument Calibration 
Gas Standard 


Frequency/ 
Duration of Air 
Monitoring 


Action Level(1) 
Above 
Background 
(Breathing 
Zone)1 


Action 


Colorimetric 
indicator 
tubes (e.g., 
Drager tubes) 
– TCE and 
Toluene 


N/A Collect routinely, at a 
minimum every two 
hours during intrusive 
drilling activities. 


If results are at or 
approaching 5 
ppm for TCE or 10 
ppm for Toluene 


PID Action level will be 
returned to the 
appropriate action level for 
TCE (5 ppm) or Toluene 
(10 ppm). Action level will 
depend on which 
constituent is detected. If 
both are detected at 
concentrations at or 
nearing their respective 
TLVs, then use the more 
restrictive TLV of 5 ppm 
for TCE. 


   If result is <5 
ppm for TCE and 
<10 ppm for 
Toluene (TLV 
Action Level) 


Continue using current 
action level. 


 
8.2.2 Combustible Gas Indicator (CGI)/Oxygen Meter 


Diesel -powered equipment (e.g., drill rig, forklift) will be used during drilling operations.  Equipment will 
be ventilated to the outside. Additionally, a multi-gas meter will be used to monitor the breathing zone 
adjacent to and surrounding the drilling operations to verify proper ventilation is maintained.  The multi-
gas meter will run continuously over the shift to monitor for oxygen, carbon monoxide, and the lower 
explosive limit. 


Table 15: Combustible Gas Indicator (CGI)/Oxygen Meter 


Meter Response Action/Respiratory Protection 


CGI response <10% LEL Continue normal operations with regular, periodic monitoring 


CGI response > 10%  LEL Discontinue operations; evacuate personnel and prohibit entry; 
allow to vent until readings are <10%. 


Oxygen level <19.5% or >23.5%  Retreat from work area; consult with PM and HSC about 
upgrading to Level B respiratory protection, adding mechanical 
ventilation, or possible changes in work practices. 


8.2.3 Odors 


If strong odors are encountered or if personnel develop headaches, dizziness or other potential exposure 
symptoms, the personnel shall move from the work area to a well-ventilated area and contact the PM and 
HSC for further instructions. 


8.2.4 Dusts 


The permissible exposure levels for total and respirable dusts are 15 and 5 mg/m3, respectively.  In 
general, you will not be able to read the face of a wristwatch (with your arm extended) when the total 
dust concentration reaches 15 mg/m 3.  Particles of dust in the respirable size range cannot be seen 
without the aid of a microscope but in aggregate, may be perceived as a haze.  More importantly and 
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with few exceptions, when dust is noticeable in the air, more respirable particles will exist than larger 
particles. 


Typically, controlling dusty investigative activities through the use of a water sprayer will control potential 
exposures.  However, in the event that dusty conditions exist that are not related to 
investigative/remedial activities (e.g., dry, uncovered soils with high winds), personnel shall leave the 
area and contact the PM and HSC for further instructions. 


Nonetheless, to determine the likelihood of exposure from dusts, a theoretical “Total Dust” concentration 
in mg/m3 can be calculated to estimate the total dust concentration in which the concentration of the 
contaminant in the soil could equal and/or exceed its’ established exposure limit (EL).  This equation is as 
follows:   


Total Dust (mg/m3) = (106 mg/kg) (EL mg/m3) / (Conc. of contaminant in soil mg/kg) (SF) 


Where: 


EL = Exposure Limit of the contaminant of concern (e.g., its PEL or TLV in mg/m 3) and 


SF = Safety Factor, a number between one and ten.  Used to account for the degree of confidence in the 
characterization data (a ten would represent a poor degree of confidence, for example only one soil 
sample was collected / analyzed to characterize the site). 


The SF is based upon the following assumptions: 1) the concentration of the contaminant in the airborne 
dust is the same as its’ concentration in the sample matrix; 2) the soil data represents “worst-case” 
scenario; 3) the monitoring instrument accurately measures the ambient concentration of particulate 
matter in the air; and 4) a single contaminant of concern is present.   


As an example, assume that lead (with an EL of 0.05 mg/m3) is the contaminant of concern and a soil 
concentration of 25,000 mg/kg has been identified.  Depending on the SF used, the theoretical total dust 
concentration will range between 2 and 0.2 mg/m3.  This means that when the in-situ particulate 
monitoring device is registering a concentration within the 2 to 0.2 mg/m 3 range, there is a high 
probability that this dust contains enough lead to equal and/or exceed the EL.  Hence, the level of PPE 
used would be increased until engineering controls are determined to be effective as documented by 
personal monitoring. 


9. CONFINED SPACE ENTRY 


Ramboll’s health and safety policy prohibits unauthorized entry into confined spaces.  In the 
event that entry into a confined space is required, Ramboll employees (or its subcontractor's employees) 
will need additional training prior to entering the confined space.  Without supplemental Confined Space 
training, entry into confined spaces is prohibited.  In addition, entry authorization will only be given after 
Ramboll management has reviewed the nature of the confined space, the hazards present, and the 
measures needed to ensure safety.  Under these circumstances, Ramboll will work with the host 
facility/client to determine training requirements, sampling requirements, written program requirements, 
and equipment needed to safely enter the confined space. 


Though confined spaces will be present on the Site, no confined space entry will be required for Ramboll 
personnel on this project.  If confined space entry is required, management approval will be required and 
this HASP will be modified accordingly to adhere to all applicable regulations.  
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Technical Memorandum 


Numerical Simulation of Heating – Pohatcong NJ 


 


INTRODUCTION 


This memorandum contains the results of numerical modeling performed in support of the thermal 


remediation to be performed at the Antea facility in Washington, NJ.  A proprietary numerical model 


was used to estimate heating duration, heat losses, and power and energy needs to reach the remedial 


objectives at the site. In contrast to the model presented in the 100% design, these calculations assume 


treatment of the target volume in three groups/phases, with overlap of heaters where the groups touch.  


Each phase is modeled separately.  Estimates of temperature rise in the upper vadose zone are 


provided, based upon the anticipated energy output of the TRS heaters. 


METHODS 


The numerical model keeps track of the heating and energy balance for a target volume.  Calculations 


are performed for short time‐steps, following the principles and equations documented in Appendix A.  


The model calculates energy exchange between the target volume and the surrounding zones, and 


accounts for energy delivered to, and removed from the subsurface. Figure 1 illustrates the power and 


energy included in the modeling. 


 


Figure 1.  Energy Balance Sketch for a Target Treatment Zone 
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The three groups modeled are shown in Figure 2.  


 


Figure 2.  Heater Layout and Groups 


The model assumes that energy is injected across the target treatment zone, with heated sections 


extending 10 ft above the target zone and 5 ft below the target zone. The upper sections of the heaters 


are copper rods with very little resistance compared to the heater rods made of Nichrome.  A separate 


model was used to estimate the heating expected in the upper vadose zone immediately under the 


building.  


Modeling assumptions include the following: 


 For Group 1, the surrounding subsurface is at ambient temperature when heating starts. Heat 


losses are estimated based on the total surface area of this group. 


 Groups 2 and 3 benefit from being adjunct to zones which are heated.  The surface areas used 


for heat losses for these groups are reduced to the area of unheated surface. 


 Average porosity of 40% and starting water saturation ranging from 70% to 80%. 


 Heat input for the TCH heaters is limited to 200 W/ft of heated length and tapered down in 


increments as the soil heats up. 


 For each heating phase, a 30‐day period of vapor extraction follows the heating period. 
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The numerical model for the upper vadose zone predicts the temperature rise below the building, 


assuming the same soil properties as the zone below. 


MODEL RESULTS 


Modeling results for each of the three groups are presented in Figures 2‐4.   


 


Figure 2.  Group 1 Energy Balance and Average Temperature 


This group is estimated to reach target temperatures (as an average) after approximately 170 days of 


heating. The coolest locations between the heaters are expected to reach target temperatures after 


approximately 200 days. 
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Figure 3.  Group 2 Energy Balance and Average Temperature 


Group 2 is estimated to reach target temperatures (as an average) after approximately 170 days of 


heating. The coolest locations between the heaters are expected to reach target temperatures after 


approximately 200 days (similar to Group 1). 
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Figure 4.  Group 3 Energy Balance and Average Temperature 


Group 3 is estimated to reach target temperatures (as an average) after approximately 125 days of 


heating, aided by heat spreading from Groups 1 and 2 into Group 3. The coolest locations between the 


heaters are expected to reach target temperatures after approximately 150 days.  This is sooner than for 


Groups 1 and 2 because the heater spacing is smaller in Group 3. 


The predicted heating in the upper vadose zone is shown in Figure 5.  This zone heats a little based on 


some heating of the copper rods in the heaters, and from below by thermal conduction from the heated 


target volume.  Note that the estimated temperature rise immediately below the building is 5‐7 degrees 


C. 
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Figure 5.  Upper Vadose Zone Balance and Average Temperature 


Table 1 summarizes the energy balance calculations for the three groups.  


Table 1.  Energy Balance Calculation Summary 


 


 


Group 1 and 2 are estimated to require 235 days of heating.  Group 3 is estimated to require 180 days, 


due to benefits of being adjacent to Groups 1 and 2, and the tighter spacing of heaters. 
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Figure 6 shows a conceptual target treatment zone with the heater well intersections based upon the 


designed heater well distribution. 


 


 


Figure 6.  Heater Well Target Treatment Zone Intersections 
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APPENDIX A:  Model equations and assumptions 


This appendix contains the equations used in the numerical modeling. 


Conductive heat transfer (Fourier’s Law): 


𝑞 ൌ
𝑘
𝑠


𝐴∆𝑇 


q = heat transfer (W) 


k = thermal conductivity of material (W/m K) 


s = material thickness (m) 


A = heat transfer area (m2) 


ΔT = temperature gradient (°C) 


 


𝐻𝑒𝑎𝑡 𝐿𝑜𝑠𝑠 𝑇𝑟𝑎𝑛𝑠𝑓𝑒𝑟 ሺ𝑘𝑊ሻ


ൌ
𝑇ℎ𝑒𝑟𝑚𝑎𝑙 𝐶𝑜𝑛𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦 ቀ 𝑊


𝑚 𝐾ቁ ∗
1𝑘𝑊


1000𝑊 ∗ 𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐴𝑟𝑒𝑎 ሺ𝑓𝑡ଶሻ ∗
ሺ0.3048𝑚ሻଶ


1𝑓𝑡ଶ ∗ ሺሺ𝑇ሺ°𝐶ሻ െ 𝑇௜ሺ°𝐶ሻሻ


𝐻𝑒𝑎𝑡 𝐿𝑜𝑠𝑠 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 ሺ𝑓𝑡ሻ ∗
0.3048𝑚


1𝑓𝑡


 


Heat Loss to Top (kW): 


𝐻𝑒𝑎𝑡 𝐿𝑜𝑠𝑠 𝑇𝑟𝑎𝑛𝑠𝑓𝑒𝑟 𝑡𝑜 𝑇𝑜𝑝 ሺ𝑘𝑊ሻ


ൌ
𝑉𝑎𝑝𝑜𝑟 𝐶𝑎𝑝 𝐾 ቀ 𝑊


𝑚 𝐾ቁ ∗
1𝑘𝑊


1000𝑊 ∗ 𝐻𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐴𝑟𝑒𝑎 ሺ𝑓𝑡ଶሻ ∗
ሺ0.3048𝑚ሻଶ


1𝑓𝑡ଶ ∗ ሺሺ𝑇ሺ°𝐶ሻ െ 𝑇௜ሺ°𝐶ሻሻ


𝑉𝑎𝑝𝑜𝑟 𝐶𝑎𝑝 𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 ሺ𝑚ሻ
 


Heat Loss to Sides (kW): 


𝐻𝑒𝑎𝑡 𝐿𝑜𝑠𝑠 𝑇𝑟𝑎𝑛𝑠𝑓𝑒𝑟 𝑡𝑜 𝑆𝑖𝑑𝑒𝑠 ሺ𝑘𝑊ሻ


ൌ
𝑆𝑢𝑏𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝐾 ቀ 𝑊


𝑚 𝐾ቁ ∗
1𝑘𝑊


1000𝑊 ∗ 𝑆𝑖𝑑𝑒 𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐴𝑟𝑒𝑎 ሺ𝑓𝑡ଶሻ ∗
ሺ0.3048𝑚ሻଶ


1𝑓𝑡ଶ ∗ ሺሺ𝑇ሺ°𝐶ሻ െ 𝑇௜ሺ°𝐶ሻሻ


𝐻𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝐻𝑒𝑎𝑡 𝐿𝑜𝑠𝑠 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 ሺ𝑓𝑡ሻ ∗
0.3048𝑚


1𝑓𝑡


 


Total Loss (kW): 


𝑇𝑜𝑡𝑎𝑙 𝐻𝑒𝑎𝑡 𝐿𝑜𝑠𝑠 ሺ𝑘𝑊ሻ ൌ 𝐿𝑜𝑠𝑠 𝑡𝑜 𝑆𝑖𝑑𝑒𝑠 ሺ𝑘𝑊ሻ ൅ 𝐿𝑜𝑠𝑠 𝑡𝑜 𝑇𝑜𝑝 ሺ𝑘𝑊ሻ ൅ 𝐿𝑜𝑠𝑠 𝑡𝑜 𝐵𝑜𝑡𝑡𝑜𝑚 ሺ𝑘𝑊ሻ 


Steam Removal (kW): 


𝑆𝑡𝑒𝑎𝑚 𝑅𝑒𝑚𝑜𝑣𝑎𝑙 ሺ𝑘𝑊ሻ ൌ 𝑆𝑡𝑒𝑎𝑚 𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 ሺ𝑘𝑊ሻ ∗ ൬
𝑇


100
൰


ௌ∗


∗ % 𝐹𝑎𝑐𝑡𝑜𝑟 𝑓𝑜𝑟 𝑆𝑡𝑒𝑎𝑚 


ቀ ்


ଵ଴଴
ቁ


ௌ∗
will minimize steam removal at lower temperatures and increase steam removal as the boiling 


point of water is approached, S* factor is manipulatable  


Net Power Input (kW): 


𝑇𝑜𝑡𝑎𝑙 𝑃𝑜𝑤𝑒𝑟 𝐼𝑛𝑝𝑢𝑡 ሺ𝑇𝐶𝐻, 𝐸𝑅𝐻, 𝑆𝑡𝑒𝑎𝑚ሻ െ 𝑆𝑡𝑒𝑎𝑚 𝑅𝑒𝑚𝑜𝑣𝑎𝑙 െ 𝑇𝑜𝑡𝑎𝑙 𝐻𝑒𝑎𝑡 𝐿𝑜𝑠𝑠 𝑇𝑟𝑎𝑛𝑠𝑓𝑒𝑟 
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Total Water Mass (kg): 


𝑇𝑜𝑡𝑎𝑙 𝑊𝑎𝑡𝑒𝑟 𝑀𝑎𝑠𝑠 ሺ𝑘𝑔ሻ ൌ 𝑉𝑜𝑙𝑢𝑚𝑒 ሺ𝑚ଷሻ ∗ 𝑃𝑜𝑟𝑜𝑠𝑖𝑡𝑦 ∗ 𝑆𝑎𝑡𝑢𝑟𝑎𝑡𝑖𝑜𝑛 ∗ 𝜌௪ሺ1000
𝑘𝑔
𝑚ଷሻ 


Water Mass (kg): 


𝑊𝑎𝑡𝑒𝑟 𝑀𝑎𝑠𝑠ଵିଶ ൌ 𝑊𝑎𝑡𝑒𝑟 𝑀𝑎𝑠𝑠ଵሺ𝑘𝑔ሻ െ
𝑆𝑡𝑒𝑎𝑚 𝑅𝑒𝑚𝑜𝑣𝑎𝑙ଶሺ𝑘𝑊ሻ ∗


1000 𝑊
1 𝑘𝑊


2230 𝑘𝐽
𝑘𝑔 ∗ 1000 𝐽


𝑘𝐽
𝑡𝑖𝑚𝑒ଵିଶሺ𝑠ሻ


 


Soil Mass (kg): 


𝑆𝑜𝑖𝑙 𝑀𝑎𝑠𝑠 ሺ𝑘𝑔ሻ ൌ 𝑉𝑜𝑙𝑢𝑚𝑒ሺ𝑚ଷሻ ∗ ሺ1 െ 𝑃𝑜𝑟𝑜𝑠𝑖𝑡𝑦ሻ ∗ 𝜌௦ሺ2650 
𝑘𝑔
𝑚ଷሻ 


Steam Potential (kW) (energy available to boil water): 


𝑆𝑡𝑒𝑎𝑚 𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 ሺ𝑘𝑊ሻ ሺ𝑒𝑛𝑒𝑟𝑔𝑦 𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑡𝑜 𝑏𝑜𝑖𝑙 𝑤𝑎𝑡𝑒𝑟ሻ
ൌ 𝑃𝑜𝑤𝑒𝑟 𝐼𝑛𝑝𝑢𝑡 ሺ𝑘𝑊ሻ െ 𝐻𝑒𝑎𝑡 𝐿𝑜𝑠𝑠 𝑇𝑟𝑎𝑛𝑠𝑓𝑒𝑟 ሺ𝑘𝑊ሻ 


Specific enthalpy (kJ/K): 


𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑒𝑛𝑡ℎ𝑎𝑙𝑝𝑦 ൬
𝑘𝐽
𝐾


൰ ൌ 𝑆𝑜𝑖𝑙 𝑚𝑎𝑠𝑠 ሺ𝑘𝑔ሻ ∗ 0.8
𝑘𝐽


𝑘𝑔 𝐾
൅ 𝑊𝑎𝑡𝑒𝑟 𝑚𝑎𝑠𝑠 ሺ𝑘𝑔ሻ ∗ 4.186


𝑘𝐽
𝑘𝑔 𝐾


 


Energy used (kWh): 


𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝑈𝑠𝑒𝑑ଶ ൌ 𝑇𝑜𝑡𝑎𝑙 𝐸ଵିଶሺ𝑘𝑊ℎሻ ൅ ሺ𝑇𝑜𝑡𝑎𝑙 𝑃𝑜𝑤𝑒𝑟 𝐼𝑛𝑝𝑢𝑡 ሺ𝑘𝑊ሻ ∗ 𝑡𝑖𝑚𝑒ଵିଶሺℎ𝑜𝑢𝑟𝑠ሻሻ 


Energy Used (kWh): 


𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦  ሺ𝑘𝑊ℎሻ ൌ 𝑇𝑜𝑡𝑎𝑙 𝑇𝐶𝐻 𝐸𝑛𝑒𝑟𝑔𝑦 ൅ 𝑇𝑜𝑡𝑎𝑙 𝐸𝑅𝐻 𝐸𝑛𝑒𝑟𝑔𝑦 ൅ 𝑇𝑜𝑡𝑎𝑙 𝑆𝑡𝑒𝑎𝑚 𝐸𝑛𝑒𝑟𝑔𝑦 


Thermal Conductivity (W/m K): 


𝐾 ሺ
𝑊


𝑚𝐾
ሻ ൌ 1 ൅ ሺ2 ∗ 𝑆𝑎𝑡𝑢𝑟𝑎𝑡𝑖𝑜𝑛ሻ 


Heat Capacity (kJ/L/K): 


𝐶௣ ൌ 1000 ∗ ሺ4.186 ∗ 𝑆𝑎𝑡𝑢𝑟𝑎𝑡𝑖𝑜𝑛 ∗ 𝑃𝑜𝑟𝑜𝑠𝑖𝑡𝑦 ∗ 2.65 ∗ ሺ1 െ 𝑃𝑜𝑟𝑜𝑠𝑖𝑡𝑦ሻ ∗ 0.8ሻ 


Energy Density (kWh/yd3): 


𝐸𝑛𝑒𝑟𝑔𝑦 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 ൬
𝑘𝑊ℎ
𝑦𝑑ଷ ൰ ൌ


𝑇𝑜𝑡𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝑈𝑠𝑒𝑑 ሺ𝑘𝑊ℎሻ
𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑉𝑜𝑙𝑢𝑚𝑒 ሺ𝑦𝑑ଷሻ


 


Power Density (kW/yd3): 


𝑃𝑜𝑤𝑒𝑟 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 ൬
𝑘𝑊
𝑦𝑑ଷ൰ ൌ


𝐴𝑣𝑔 𝑇𝐶𝐻 𝑃𝑜𝑤𝑒𝑟 ൅ 𝐴𝑣𝑔 𝐸𝑅𝐻 𝑃𝑜𝑤𝑒𝑟 ൅ 𝐴𝑣𝑔 𝑆𝑡𝑒𝑎𝑚 𝑃𝑜𝑤𝑒𝑟
𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑉𝑜𝑙𝑢𝑚𝑒 ሺ𝑦𝑑ଷሻ


 


 







ATTACHMENT 4
Revised Subsurface Drawings prepared by TRS Group, Inc.
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OTHERS* WHILE THIS INFORMATION IS BELIEVED TO BE RELIABLE, THE ENGINEER
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DOCUMENT ARE ADVISED TO OBTAIN INDEPENDENT VERIFICATION OF ITS ACCURACY.


*SOURCES:


1. PRE-CONSTRUCTION SITE FEATURES, TOPOGRAPHY, AND UTILITIES; A PLAN ENTITLED


"EXISTING CONDITIONS AND SURVEY CONTROLS" PREPARED BY GEOD CORP. DATED
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APPROXIMATE SCALE IN FEET


1. SEE SHEET C101 FOR ADDITIONAL NOTES AND LEGEND.


LEGEND:


HA


T


TEMPERATURE MONITORING POINT


ISTR HEATERS ((ANGLED) TOTAL OF 14)


NOTES:


2. EACH HEATER WILL HAVE A CO-LOCATED VAPOR


EXTRACTION WELL.


H


ISTR HEATER FAN (ANGLED) WITH TRENCH


AND TOTAL OF 107 ANGLED HEATERS)


T


TEMPERATURE MONITORING POINTS (T)


(TOTAL OF 7)


PREVIOUSLY INSTALLED (T) (TOTAL OF 11)


THERMAL TREATMENT ZONE (TTZ)


ISTR HEATERS ((VERTICAL) TOTAL OF 57)
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NOTES:


2.5" SCH.10 S.S. HEATER CAN PLAIN END


(TO BE CAPPED IMMEDIATELY)


* 1/2" CS40 THERMOCOUPLE PIPE,


(TO BE CAPPED IMMEDIATELY)


CO-LOCATED VEW


(0' - 0") TOP OF EXISTING GRADE


BUILDING FLOOR


DRILL ANGLE FROM


HORIZONTAL


PLANE (A)


HEATER CAN MUST BE GREASED THROUGH ENTIRE LENGTH


OF GROUT TO AVOID CAN/GROUT BONDING - SEE NOTE 4


HEATER WITH CO-LOCATED VAPOR EXTRACTION WELL ANGLES TABLE


START OF HEATED ZONE (D)


min 3/4" S.S. RISER PIPE


LENGTH OF BORING TO TOP OF LOWER


16X40 MESH SAND  (I)


TOP OF TREATMENT ZONE (B)


LENGTH OF BORING TO TOP OF LOWER WELL SCREEN (G)


16x40 MESH SAND


min 3/4" SS SCREEN (0.010 SLOT)


BOTTOM OF TREATMENT ZONE (C)


BOTTOM OF HEATED ZONE (E)


LENGTH OF BORING (F)


MINIMUM BOREHOLE SIZE - SEE NOTE 5


HEATER CAN WITH CO-LOCATED VAPOR EXTRACTION TYPICAL DETAIL (H)


QTY (SEE TABLE 1) @ 2.5" SS10 PIPE


(H-G) L X 1 "SS WELL SCREEN, 0.010 SLOT, (CS80 RISER)


NOT TO SCALE


PRELIMINARY - NOT FOR CONSTRUCTION


LENGTH OF BORING TO BOTTOM OF LOWER


WELL SCREEN AND 16X40 MESH SAND (H)


ANNULAR SPACE GROUT TO SURFACE


ANNULAR SPACE


GROUT


ANNULAR SPACE GROUT MINIMUM


LOWER 5FT


NOTE: TYPICAL THERMOCOUPLE PIPE INSTALLED


ADJACENT TO SELECTED HEATER CANS, CAPPED


ENDS AND SEALED JOINTS. INSTALLED TO FULL


DEPTH MINIMUM ONE PER EVERY FOUR HEATER


WELLS.


1. PIPES IN SAME BOREHOLE SHOULD BE SEPARATED USING THE BEST


POSSIBLE METHOD AT THE SURFACE TO ALLOW FOR SURFACE


CONNECTIONS.


2. WELLS WILL BE COMPLETED BELOW FLOOR LEVEL AND EXTENDED WITH


ADDITIONAL RISER WHEN THE DRILLING PROGRAM IS COMPLETE.


3. GROUT IS 95% TYPE I PORTLAND 5% BENTONITE POWDER


4. HEATER CAN GREASED THROUGH GROUT USING CRISCO VEGETABLE


SHORTENING OR SIMILAR.


5. BORING DRILLED MINIMUM 6" DIAMETER TO DEPTH "K".
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HEATER WITH CO-LOCATED VAPOR EXTRACTION WELL SCHEDULE


PRELIMINARY - NOT FOR CONSTRUCTION


CTB FILE: TT-STANDARD.CTB


FILE:J: ROJECTS\RAMBOLL - WASHINGTON NJ\01-DESIGN\001-DRAWINGS\0001-IN-PROGRESS DWGS\C103-TYPICAL WELL DTLS.DWG


PLOT DATE: 4/23/2019


c 2019 TERRATHERM, INC. ALL RIGHTS RESERVED


FINAL (100%) DESIGN, IN SITU THERMAL REMEDIATION SYSTEM,


OU3, PVGCS SITE, WARREN COUNTY, NEW JERSEY


RAMBOLL US CORPORATION, CHICAGO, IL 60606 (312)


288-3800


WWW.RAMBOLL.COM


TYPICAL WELL CONSTRUCTION DETAILS


A


REV DATE CAD     ENG DL DESCRIPTION


CONFIDENTIAL: INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND THE PROPERTY OF TRS GROUP, INC.  NO INFORMATION


CONTAINED HEREIN MAY BE DUPLICATED, USED OR DISTRIBUTED WITHOUT THE EXPRESSED WRITTEN PERMISSION OF TRS GROUP, INC. LONGVIEW, WA.
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NOTES:


1. PIPES IN SAME BOREHOLE SHOULD BE SEPARATED USING THE BEST


POSSIBLE METHOD AT THE SURFACE TO ALLOW FOR SURFACE


CONNECTIONS.


1-1/2" CS40 MNPT END WITH


THREADED JOINTS


(TO BE CAPPED IMMEDIATELY)


(0' - 0") TOP OF EXISTING GRADE


BUILDING FLOOR


2. WELLS WILL BE COMPLETED BELOW FLOOR LEVEL AND EXTENDED


WITH ADDITIONAL RISER WHEN THE DRILLING PROGRAM IS


COMPLETE.


3. GROUT IS 95% TYPE I PORTLAND 5% BENTONITE POWDER


ANNULAR SPACE HIGH TEMP GROUT FULL DEPTH


TEMPERATURE MONITORING POINT SCHEDULE


TOP OF TREATMENT ZONE (A)


BOTTOM OF TREATMENT ZONE (B)


BOTTOM OF BORING (C)


MINIMUM 6" DIA. BOREHOLE


TEMPERATURE MONITORING POINT (TMP)


QTY (SEE TABLE 2) 1-1/2" CS40 PIPE


TEMPERATURE MONITORING SENSOR DEPTHS


(SEE TABLE 2)


NOT TO SCALE


PRELIMINARY - NOT FOR CONSTRUCTION
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Sincerely,
 
Bruce S Kennington
Principal

D +1 (312) 288-3834
M +1 (312) 953-9965
bkennington@ramboll.com
 

From: Granger, Michelle <Granger.Michelle@epa.gov> 
Sent: Thursday, October 17, 2019 3:11 PM
To: Bruce Scott Kennington <bkennington@ramboll.com>
Cc: Hauber, Erin M CIV USARMY CENWK (USA) <Erin.M.Hauber@usace.army.mil>
Subject: RE: Pohatcong OU3 - RAWP Addendum and follow-up questions
 
Hi, Bruce-
 
Thank you for your responses to EPA’s questions. We have reviewed the responses and need further
clarification on a few. Please see the attached table. If you have any questions, feel free to reach out
to me. Also, please incorporate your clarification/responses into the next submittal (Addendum #1).
We look forward to reviewing it.  
 
Thank you!
Michelle-
 

From: Bruce Scott Kennington <bkennington@ramboll.com> 
Sent: Monday, October 14, 2019 6:10 PM
To: Granger, Michelle <Granger.Michelle@epa.gov>
Cc: Hauber, Erin M CIV USARMY CENWK (US) <Erin.M.Hauber@usace.army.mil>; Bradley J. Brink
(Bradley.J.Brink@usace.army.mil) <Bradley.J.Brink@usace.army.mil>; Stonestreet, Wendy E CIV
USARMY CENWK (USA <Wendy.E.Stonestreet@usace.army.mil>; rich.e.gajdek@usace.army.mil;
patrick nejand <patrick.c.nejand@usace.army.mil>; Neal F. Kolb P.E. (Neal.F.Kolb@usace.army.mil)
<Neal.F.Kolb@usace.army.mil>; Hidalgo, Luis (G&I) <Luis.Hidalgo@riotinto.com>; Gibson, Bradley
(G&I <Bradley.Gibson@riotinto.com>; Gorm Heron (GHeron@thermalrs.com)
<GHeron@thermalrs.com>; Chris Blundy (cblundy@thermalrs.com) <cblundy@thermalrs.com>;
Chris Thomas (cthomas@thermalrs.com) <cthomas@thermalrs.com>; Scott Tarmann
<starmann@ramboll.com>
Subject: RE: Pohatcong OU3 - RAWP Addendum and follow-up questions
 
Dear Michelle:
 
On behalf of Pechiney Plastics Packaging, Inc. (PPPI), the Primary Settling Defendant for the Remedial

Design/Remedial Action Consent Decree (CD)1, and Luis Hidalgo (Project Coordinator for OU1(TCE)),
please see the attached responses to questions orally conveyed in last week’s Technical Call with
USEPA and the representatives of the U.S. Army Corps of Engineers held on Oct 8, 2019, and also the
follow-up questions from your below e-mail of Oct 9, 2019, regarding the proposed Addendum to
the draft Remedial Action Work Plan for Operable Unit (OU)3 at the Pohatcong Valley Groundwater
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Contamination Superfund (PVGCS) Site.  Also attached is a proposed, revised draft RD/RA time
schedule for OU3 reflecting the changes in drilling schedule and phased heating of the different
groups of heaters for this Remedial Action.
 
We look forward to addressing what additional questions as they may arise and transmittal of
Addendum No. 1 to the Agency at the earliest opportunity.
 
1 In the matter of United States of America v. PPPI (Civil Action No. 09-cv-05692) and United States of America v.
Bristol Myers Squibb Company, et. al. (Civil Action No. 13-cv-05798) effective March 11, 2015.
 
 
Sincerely,
 
Bruce S. Kennington
 
Principal
 
D +1 312 288 3834
M +1 312 953 9965
bkennington@ramboll.com
 
 
-----Original Message-----
From: Granger, Michelle <Granger.Michelle@epa.gov> 
Sent: Wednesday, October 09, 2019 1:54 PM
To: Bruce Scott Kennington <bkennington@ramboll.com>
Subject: Pohatcong OU3 - RAWP Addendum and follow-up questions
 
Hi, Bruce-
 
Thank you for yesterdays call. Below are follow-up items and questions. Please keep in touch and let
me know if you have any questions.
 
Best,
Michelle-
 
Follow-up Items from 10/8/19 call with Ramboll and Rio Tinto re: change in thermal vendor and
impact to design approach.
 
  *   Please keep USEPA informed of any interim informational submittals, conference calls and the
schedule for submittal of the RAWP Addendum to ensure an expedited review.
  *   Informational Requests: The FlexHeaterSM heating technology was recently patented by TRS
Group. If available, please provide a project example demonstrating successful heating with this
newly patented TCH technology.
 
Considerations for the RAWP Addendum:
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·         USEPA’s primary concerns with the change in the heating and contaminant recovery strategy
are:
 
o   Removal of the previously proposed vapor recovery infrastructure co-located with each heater
can and screened across the full length of thermal treatment zone and replacement with a passive
venting system (i.e., a 2-inch, sand filled annulus around each heater can) which includes a short
vapor extraction screen or chimney above the thermal treatment zone
 
o   The level of effort associated with collecting soil confirmation samples
 
·         The following RD appendices require updates:
 
     *   Appendix B: Thermal Model Simulation Report (or Energy/Mass Balance equivalent)
     *   Appendix D: Design Drawings
     *   Appendix H: OM&M (including vendor safety plan and treatment system sampling)
  *   The following RAWP appendices require updates:
     *   Appendix B: CQAP (some of the checklists)
     *   Appendix H: Contingency Plan – please include discussion of hazard analysis associated with
drilling adjacent to active heating zone. Can drilling adjacent to an active heating zone, e.g., Group A,
be performed as soon as practical in the drilling sequence to reduce the possibility of intercepting
steam?
  *   Wellfield layout changes (interim deliverable?):
     *   Will the treatment zone or the heated zone change from what was presented in the 100% RD?
     *   Will the spacing of the heaters change?
     *   Will the temperature of the heaters be monitored in situ?
  *   Will there be any changes to the indoor air monitoring program?
  *   Operational Duration:
     *   What is the estimated operational duration for the three stages, Groups A, B, and C?
     *   Has the amount of energy estimated to be required to reach treatment objectives changed?
     *   Is the estimated power input rate (W/m) associated with the FlexHeaterSM similar to the
previous design?
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